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ABSTRACT 
Solid waste management in low income developing countries is generally the 
responsibility of the official sector, such as municipal corporations. However, there 
are extensive inputs from the from the private informal sector in waste collection, 
separation and recycling. Four different activities in the private informal sector 
have been studied to identify the potential of their integration with the official 
system. Where integration means that the official sector accepts those practices 
and incorporates them into existing practices and future plans. All the cases have 
been selected from the city of Karachi, Pakistan. A multiple case study approach 
was adopted to assess the potential for integration, constraints to integration, 
attitudes, relationships and dependencies. It has been concluded that under the 
present circumstances, the private informal activities in solid waste management 
cannot be integrated formally with the official system. The main constraints toi 
integration are public and municipal attitudes, the interrelationships and 
dependencies, interference by politicians and the lack of understanding on the 
wide range benefits of integration. Future models must be developed on the private 
informal practices within the official systems, such as primary collection of waste 
through municipal sweepers. A number of benefits of the private informal 
practices were also highlighted by the research which may be considered as 
opportunities once integration takes place. The recommendations include a 
number of actions and potential policy changes which could be done to promote 
integration and a better partnership between the private informal and the public 
sector. 
Key Words: solid waste, informal sector, recycling, primary collection, 
partnership, Karachi, Pakistan. 
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Chapter 1 
Introduction 
1.1 General 
The generation of solid waste is not a recent activity. The generation of increasing quantities of 
waste leading to concerns over its environmental impact is, however relatively modern 
phenomenon. There is a growing concern over the increased quantities of waste, the higher 
proportion of non-biodegradable materials and the depletion of natural resources available to 
dispose of waste. The global burden of solid waste amounted to 1.3 billion metric tons in 1990 
(Beede and Bloom, 1995). In a typical city of a low income devloping country of population 
between 8 to 10 million around 25,000 people might be formally and informally employed within 
the municipal solid waste sector. Expenditures on municipal solid waste collection and disposal in 
the United States increased from US $ 4.7 billion in 1972 to 14.5 billion in 1992 (Rutledge and 
Vogan, 1994). The quantities of solid waste and the expenditure required to cope with it are 
growing at an alarming rate throughout the world. Management of solid waste is now a large 
sector of local urban economies. It employs a very high number of workers and because of 
growing public environmental awareness it has become politically critical. Proper management of 
solid waste is important for health, well being, stability and the growth of cities. 
1.2 Global problem of solid waste management 
The proper collection and safe disposal of municipal waste is now a very high priority on the 
universal agenda. More than 178 heads of state signed Agenda 21 which focuses on the four major 
waste-related programme areas: minimizing wastes, maximizing environmentally sound waste 
reuse and recycling, promoting environmentally sound disposal and treatment and extending waste 
service coverage (Agenda 21). Similarly, the UNCHS (Habitat) emphasizes an environmentally- 
sound and resource-efficient approach to the problem of human policies and programmes 
(UNCHS, 1992). The World Development Report 1994 advocates the privatization of solid waste 
services and perceives that market forces and competition can improve the production and delivery 
of infrastructure services (World Development Report, 1994). In spite of a number of well drafted 
reports and the clear direction of international priorities there are a number of area of concern. 
Since most of the global agenda is targeted to all the countries then it is reasonable to expect that 
they will propose solutions to the problem which address the rich and the poorer countries equally. 
Since a number of poorer countries have no solid waste management service at all, it is very 
difficult for them to aim for the so called `environmentally sound' practices familiar in the 
northern countries. Even some market based approaches such as privatisation raises a number of 
social and economic concerns in developing countries where many poor people survive on waste 
and waste related activities. The section below discusses the difference between current practices 
of solid waste management in developed and developing countries and hence argues that the future 
planning for solid waste management has to be significantly different for both types of countries. 
1.3 Solid waste management in developing countries 
More than 50% of the world population was living in the low income developing countries in 
1990, generating about 45% the total municipal waste generated in the world but contributing only 
less than 20% of the World's Gross Domestic Product (Beede and Bloom, 1995). The quantities 
and quality of waste and waste related attitudes are different in developed and developing 
countries. The northern countries account for a high share of the world's waste which is 
disproportionate to their share of population. The southern countries generate a disproportionately 
high share of waste relative to their share of world income. A number of low income developing 
countries are still struggling to collect all of their generated waste and trying to develop facilities 
for its disposal. Health and economic costs of failing to adequately collect and manage solid 
wastes are rarely considered in developing countries (Cointreau, 1982). Although problems of 
basic waste collection and transportation have been solved in the northern countries there is now a 
search for more cost effective and efficient methods. Thus goals for waste management systems in 
the southern countries may be different from those in their northern counterparts. 
The labour cost in most of the southern countries is much less than the northern countries. Thus 
labour intensive systems may be cost effective in southern countries as compared to mechanized 
systems. In the past a number of mechanised system have been tried in the southern countries and 
resulted in failure. Most of the southern countries try to improve their solid waste systems by 
using foreign loans and aids. Aid comes with experts and it is not necessarily true that 
international experts can acquire a good understanding of local situations in the available time. 
These experts often bring with them theories and logical frameworks which are designed to 
demonstrate the best course of action and where, when and why it should be carried out with least 
risk (Hamdi, 1996). Such predictions are often extremely difficult to make in the unstable markets 
and political situation found in developing countries. 
There is a wide difference in the public attitudes in the south and the northern countries. Generally 
in the south, the public is not aware of adverse environmental and health consequences of poor 
solid waste. Since public opinion does not influence so politicians are not concerned. In large 
southern cities public complains about scattered waste and newly elected politicians start their 
reforms with a cleanliness campaign, but this does not transform into a waste management plan or 
policy. 
The institutions responsible for solid waste management in the south lack the capability to safely 
handle large quantities of waste. They have no trained manpower and institutional capacity to 
properly manage waste. The Section 1.4 concisely explains the traditional roles and 
responsibilities of the public sector systems in the management of solid waste. 
Finally, a number of private informal activities are attached with the current solid waste 
management practices in southern countries. Such practices are extensive in nature and often 
perform many key functions. For example, primary collection of solid waste is often done by 
municipal sweepers through informal contracts with the households. The recycling sector in a 
number of southern countries is organised informally. An understanding of all such activities is 
important before planning any sustainable and socially balanced solid waste management for the 
future. 
1.4 The municipal system 
Waste collection, transportation and disposal has traditionally been the responsibility of municipal 
corporations in the research city of Karachi which is a part of the Indian sub-continent. The solid 
waste management tasks come under the health department of municipal corporations. Most of the 
operational responsibility for solid waste management is taken by medical doctors. In large cities, 
where solid waste management systems include operation and maintenance of motorized vehicles, 
the engineering division takes the responsibility for such mechanical tasks. The major 
administrative matters, financial allocations and drafting and approval of legislation take place 
through municipal councils. The council is normally composed of elected councillors and headed 
by a city mayor. 
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In addition to the functions performed by municipal corporations, a number of private-informal 
activities operate. The most notable private informal activities in Karachi are waste recycling and 
the primary removal of waste from houses to transfer points. These activities often operate 
independently of the municipal sector, such as waste recycling, or operate within the municipal 
waste management stream, such as the primary collection service provided by municipal sweepers. 
Section 1.5 discusses the private informal activities associated with solid waste management in the 
low income, developing countries. 
1.5 Informal activities in solid waste management 
Private informal activities are those which are not regulated and controlled by government 
agencies. They exist and operate because of market forces or other factors. The informal activities 
may be explained on the basis of labour categories such as self-employed daily-wage labourers 
versus salaried workers. The other common classification is based on the type of enterprise. A 
number of private-informal activities are attached to solid waste management in southern 
countries. The valuable waste components are separated and sold at the household level. Separated 
components are traded and ultimately recycled through an established network of dealers, 
wholesalers and recyclers. Similarly, primary waste collection by sweepers and its disposal at the 
transfer points is also an informal activity. Recently a number of community based and non- 
government organisations have also started to share various responsibilities in municipal solid 
waste management. These organisations are non-government and decentralised but not necessarily 
informally organised. These activities also contribute to the current solid waste management 
systems. All these activities are collectively called private-informal (decentralized or non- 
official) I activities in this thesis. 
The private-informal activities are important from various aspects. Currently, they fill a gap in the 
solid waste management service, they are a survival strategy for a large number of the poor and a 
large employment sector in the urban economy. The number of waste pickers, collection workers 
and waste buyers is between I to 3 percent of the urban population in developing countries 
(Cointreau, 1990). At present, the formal and informal sectors of solid waste management 
activities do not accepts others' role. For example a higher degree of mechanisation within the 
formal sector is not beneficial to the informal activities. The important point is to find out whether 
I 
Definitions about the private informal, decentralised and community based activities are discussed 
in the subsequent 
chapters. 
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or not these activities can integrate with each other for the benefit of solid waste management. 
This thesis judges the possibility of the formal integration of informal activities within the official 
systems. 
1.6 Integration 
The major issue addressed by this thesis is that of integration. The private-informal activities do 
not normally become a part of the official system. There is always a natural life cycle of private- 
informal activities during which these activities are neither accepted by the official agencies and 
nor become part of official policy. Since this thesis judges whether or not, such activities may 
become part of the official policy and practices, the term integration is defined in each chapter 
according to the context of the activity described. The chapters are organised in a logical order to 
reach some concrete conclusions about integration. First a theoretical background is set up in 
Chapter 2, since there are a number of theories from different disciplines important to the thesis. 
For example the explainantion of informal activities has been derived from theories of labour, 
wages and markets. There are theories of solid waste management and appropriateness of the solid 
waste management systems etc. It is important to discuss all the relevant literature before the main 
discussion on the thesis begins. The methods for data and information collection and an analytical 
framework are established in Chapter 3. Four different cases of private-informal activities are 
presented as case studies in Chapters 4 to 7. Each chapter discusses integration by discussing the 
benefits and constraints attached to that particular activity. Conclusions are drawn at the end of 
each chapter. A final chapter is included as Chapter 8 which discusses joint conclusions and 
recommendations from all the case studies. 
1.7 Conclusion 
Improper solid waste management is a global problem. The level of deficiency and their nature in 
the solid waste sector is different in the northern and southern countries. The perceived problems 
in the northern countries are environmental concerns over the long term effects of the current 
disposal practices and efforts to achieve a higher efficiency at a lower cost. The issue in the 
southern countries is to achieve at least a minimum level of collection and transportation and to 
develop infrastructure facilities for the transfer and disposal of solid waste. The research focus is 
on the private-informal activities and looks at whether or not and how such activities may be 
integrated with the official system. 
1 
Chapter 2 
Literature Review 
2.1 Introduction 
Problems of solid waste management around the world seem un-manageable. Thompson (1994) 
mentioned that everything that we discard should in an ideal world, go away and stay away, but 
this does not happen. The factors involved in not controlling waste are infinite in number, however 
to make the problem understandable and manageable we chop it down to a manageable size. This 
thesis is a similar attempt. Solid waste management in developing countries comprises a number 
of actors and activities all of which may be viewed from a number of different perspectives. These 
perspectives were developed by researchers, experts and professionals from different disciplines. 
For example recycling may be discussed by a composting expert to convert biodegradable organic 
components to a useful product, income from recycling may be looked at as a survival strategy for 
the poor by a social scientist and recycling can be looked at by an environmentalist as an 
acceptable and safe way to reduce waste. Thus, in reviewing literature it was deemed important to 
note the author, the context in which s/he is writing and developing the definitions used. In this 
way various theories and their application in practice can be critically examined. 
The available literature on the topic can be classified into three main groups as follows: 
i) Local literature, in the form of project reports. Such literature is generally based on engineering 
approach to the problems often supported by economic arguments. Although the focus is usually 
solid waste management, the literature is generally not grounded on any theory. Such literature is 
not widely included in this review. However a few references are quoted. 
ii) Solid waste management literature does not have a strict, theoretical base for advancing and 
developing arguments. However a number of interesting ideas are theorized and shaped in the 
development of such a literature. Relevant solid waste management literature is included 
particularly in Section 2.2 which deals with solid waste management in developing countries. 
iii) This group includes literature from a number of disciplines such as social sciences. economics, 
social history and anthropology. This literature, although not directly focused on solid waste 
management, covers actors or activities within solid waste management systems. Such 
literature is 
usually well grounded in theory. An example of such literature is the anthropological study on 
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municipal sweepers' community in India (Prashad, 1995). Such literature also extends the 
boundaries of current knowledge by explaining unexplored areas. 
The above categories of literature do not address directly the existing solid waste practices in 
developing countries from the solid waste management perspective. There is no single body of 
literature which discusses the integrated social and technical approach in solid waste management. 
However most of the literature is helpful in explaining, manifesting and systematizing the 
practices. There are a number of missing links in the problem, not discussed by any of the above 
categories. 
This chapter focuses on the literature concerning the informal activities in solid waste 
management in developing countries as understood from different theories and perspectives. In the 
process of discussion it touches upon community based activities such as neighbourhood primary 
collection systems and informal activities within public sectors, such as a sweepers' system of 
primary waste collection etc. The chapter also gives an overview of solid waste management 
problems in developing countries. The criteria used to define the informal activities and 
constraints to their integration with the official solid waste management system is also given. 
Once the basic theme is explained, the remaining sections of the chapter are developed around the 
guiding hypothesis. A number of constraints and attitudes to the integration of informal recycling 
and the community based systems are also discussed. A few areas were found to be completely 
unexplored and un-researched, for example it was observed that the sweepers' collection system 
has not been researched from a solid waste management perspective. Literature from anthropology 
and social history is also included in this chapter which discusses the sweepers' system. 
Concluding sections of the chapter are devoted to the literature which supports development of the 
micro enterprises and other interventions to develop the existing sweepers' system. The final 
conclusion summarises the main points from the chapter. 
2.2 Solid waste management in developing countries 
Individuals as waste generators in developing countries are as pragmatic and materialistic as their 
counterparts in the developed world (Thompson, 1994). However in the developed world there are 
more resources in various forms available to control the waste as compared to developing 
countries. Holmes (1993), observed that since there are gross differences in the wealth, use of 
resources and the quality of life in developed and developing countries, so solutions to SWM 
suitable for developed countries may not be offered to developing countries. Similarly Cointreau 
(1990) writing for the international meeting of local authorities, raised the question of the factors 
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motivating individuals in developing countries and industrialised countries to recycle waste ? She 
elaborates by mentioning that recycling in the north is being politically driven by public 
opposition to disposal sites and economically driven by the high cost of disposal attributable to 
land shortage and tough disposal standards. Whereas it is economically driven as an employment 
and livelihood strategy in the south. Thus, among researchers, it is more or less an accepted fact 
that solutions to waste management suitable for the north may not suitable for the southern 
nations. 
Recent thinking on the solid waste management in developing countries centres around resource 
recognition by understanding the point of views of all the actors involved. One method to 
understand all the actors is through stakeholders analysis. Furedy and Shivakumar (1990), 
looked at solid waste management in Asian cities from the perspectives of their citizens. They 
identified a number of stakeholders in solid waste management in Asian cities and discussed their 
diversified perceptions. The identified stakeholders are: 
- Municipal officials. 
- Slum dwellers and squatters. 
- Affluent and middle class residents. 
- Poor people whose livelihood depend on waste. 
- Waste traders. 
- Local manufacturers. 
- Elected city councillors. 
- Non-government organisations. 
- Environmental educators. 
Furedy and Shivakumar coined the idea of stakeholders' forum to concentrate on understanding 
the different interests and points of view of the local stakeholders represented. However, among 
politicians they mentioned elected councillors and overlooked the role of national politicians, who 
frequently interfere in local decision-making. The idea of stakeholder analysis for solid waste 
management will be further elaborated in Chapter 8 of this thesis. Furedy's theories are generally 
built around social arguments. For example she mentioned that the failure of current practices of 
SWM in developing countries can be attributed to social reasons Furedy (1989). She also argued 
that if SWM planning is to take into account the realities of economic and social functioning then 
urban managers need to adopt a broader concept of SWM than the one that guides most planning 
at present. Furedy questioned the future role of the municipal sector in resource recovery or 
recycling. The approach of Klundert and Lardinois (1995), is not much different from Furedy's 
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stakeholders' participation. They feel that an integrated solid waste management system could 
make use of the strengths of the various actors including the municipal governments, formal 
private (commercial) sector, the informal private sector and community-based organisations. 
Furedy (1984), wrote a pioneering paper on the socio-political aspects of the recovery and 
recycling of urban wastes in Asia. She theorizes that a number of social and political 
considerations such as recognition of informal activities will influence and transform solid waste 
management more in the future than technical innovations. She mentioned a number of research 
priorities which include: 
- Understanding structures of informal systems. 
- Training pathways of recovered materials. 
- The relationships between formal and informal systems of recovery and recycling. 
- Public health aspects of recycling. 
- Attitudinal, perceptual and behavioural aspects. 
- Public interventions and educational efforts to influence waste related behaviour. 
Although Furedy's dis-aggregation of different themes is useful, in practice all these themes are 
interlinked. For example it is often difficult to separate public health, attitudinal and public 
education aspects. 
Furedy (1993), criticizes current privatization practice and points out that solid waste 
management in developing countries is still based on conventional health and engineering 
principles. The city cleansing departments are looking towards higher technology and privatisation 
for solutions to the problem of inadequate waste management which may be futile. 
There is no doubt that Furedy's contribution in researching social aspects of solid waste 
management is remarkable and she expands boundaries of current thinking on solid waste 
management. However, issues in solid waste management seem far more complex, than those 
which Furedy researched from a social angle. She often mis-interprets municipal officers' and 
politicians' point of view and their understanding of an improved system. For example, efficient 
and effective solid waste management may be a high priority for politicians and municipal officers 
but waste pickers may not have a place in their planned improvements. Social development of 
poor groups involved in waste picking may not lie within the scope of a municipal officers' 
responsibilities. 
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Cointreau, (un-dated) wrote on the complex nature of solid waste management problem in the 
developing countries. She is one of the few international experts who wrote about political 
influences in SWM, in addition to other issues. She pointed out that political influences are 
generally short term with cosmetic improvements. The other important finding from her paper is 
about vendors trying to sell inappropriate equipment and technology. International waste 
management companies and the countries from which they operate usually offer soft-term loans or 
gifts of inappropriate equipment. Cointreau's understanding at the policy level is remarkably good. 
Scherteinleib and Meyer (1992), discussed a number of issues of SWM in developing countries 
and proposed some plans for future research. One of their conclusions is about the private- 
informal sector of waste recycling. They found that it might be very difficult to introduce any 
change to the existing arrangements of informal recycling activities, especially since these 
activities are generally tightly controlled by informal groups. It should also be emphasised that the 
complex network should be thoroughly studied before introducing specific changes. This thesis 
supports the view that because of the absence of institutional support and the organic nature of the 
informal activities, the actors involved need protection for their survival, which is usually 
perceived as the tight control of leaders. This aspect has been further researched in the current 
thesis. 
Scherteinleib and Meyer consider SWM as the most serious environmental problem confronting 
the government of developing countries. They identified five specific problems contributing to this 
situation: 
- Inadequate coverage of population to be served. 
- Operational efficiencies of the existing system. 
- Limited utilisation of the formal and the informal private sector in recycling. 
- Inadequate final disposal 
- Inadequate collection and final disposal of non-industrial hazardous waste. 
A broader look at the literature on solid waste management in developing countries suggest that 
now there is a more developed understanding on the issues as compared to ten years ago. There is 
also a consensus among researchers that ideas and solutions suitable for developed countries are 
not appropriate for developing countries. However the areas which needs further attention are 
those concerning the understanding and diverse perceptions of solid waste. There is an increased 
need to understand each stakeholder, his objectives, interest, power and risk. 
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2.3 Informal activities 
Informal activities are extremely difficult to transform into definitions but can be recognised and 
described. The reason for this is, perhaps, the heterogeneous nature and variation in the scale and 
nature of the activities. Most of the literature on informal activities is labour or enterprise focused, 
particularly definitions which were developed before 1980. For example in the early 1970's Hart 
(1973) used the term `informal sector' to that sector of the urban economy which did not appear in 
the national statistics of developing countries. Hart's definition depends upon the definition of 
economic activities used to produce the national statistics. The early informal sector studies in 
Kenya (ILO, 1972), described them as the way of doing things, characterised by: 
i) Ease of entry. 
ii) Reliance on indigenous resources. 
iii) Family ownership of enterprises. 
iv) Small scale of operation. 
v) Labour-intensive and appropriate technology. 
vi) Skills acquired outside the formal education system. 
vii) Operation in unregulated and competitive markets. 
Similar labour and enterprise-focused definitions were developed by Weeks (1975) and 
Mazumdar (1976). It became clear by the late 1980's that informal sector activities are those, 
which everybody readily recognises but nobody is able to define accurately. Grown and Sebstad 
(1989) are critical of the enterprise approach and found that it is easier for analysis but insufficient 
for understanding the activities of many of the poorest and most neglected groups, such as women. 
They found the terms `livelihood' or `survival strategies' as more appropriate. Generally, 
providing clear and verifiable definitions of informal activities in SWM has proved difficult. 
Furedy (1989) noted a lack of precise definition for informal activities in solid waste management 
and tried to make the issue simpler by drawing a distinction between what is officially sanctioned 
or mandated, such as the SWM system of the city, and other activities that are usually regarded as 
illegal, undesirable, or irrelevant e. g. what actually happens to solid wastes, apart from the normal 
collection and disposal procedures, such as recovery by street pickers. All et. al (1995) defined 
them as those activities which exist outside the official scope, unrecognised by the municipal 
sector, unregistered and sometimes in defiance of the municipal procedures. Most other literature 
on solid waste management fails to give a definition of such activities and simply records a 
number of them. 
The main private informal activities identified in this research are informal recycling systems, 
informal waste collection systems and some decentralised activities which operate through 
community based organisations (CBOs) and non-government organisations (NGOs). Although 
activities by CBOs and NGOs often operate through a more formal structure. Similar to the 
problem of defining informal activities, it is also difficult to ascertain that these activities conform 
to the definitions of the informal activities or not. This becomes more complex when we observe 
that the choice of definitions is limited. In the informal sector, recycling has so far been 
understood as separation practices by waste pickers, whilst in practice it is a combination of a 
number of formal and informal activities both of which are important for the existence of the 
recycling sector. The informal collection systems, as described in Chapter 7, are operated by 
municipal sweepers, who are municipal employees. 
Furedy (1993b), commented on the initial draft of the literature review and agreed that informal 
practices are quite a controversial area. She suggested more analysis of the problem and 
highlighted the potential of this research to clarify much of the muddle that is found in reports on 
informal recycling. 
Huysman (1994), studied waste picking by women in India as a survival strategy. She sees waste 
picking as one of the few options through which poor and lower caste women can earn an income 
to meet their household and child-rearing needs. 
Huysman's understanding of the waste material chains looks superficial and rather emotional in 
some arguments. For example she feels that middle men take a large portion of the added-value of 
separated materials but appears not to understand the inputs provided to the pickers and waste 
buyers by middlemen and the security provided in return for this dependency. In short the 
transaction cost was not taken into account. 
Huysman understood the overall changes in the city's solid waste management and foresaw more 
formal privatisation and streamlined recycling through the formal sector. Her understanding of the 
diverse perception of the stakeholders operating in the solid waste management scene appears 
limited. The social arguments, in a number of cases, do not consider the economic realities. 
Cointreau and Kradt (1991), gave a description of the recycling activities in a number of 
developing countries. They found that the numbers of individual street buyers, collection workers 
and dumpsite scavengers involved in recycling represent from 1 to 3 percent of the urban 
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population in developing countries. They gave a figure of 10,000 dumpsite pickers in Mexico City 
and more than 7,000 in Manila, Philippines. In Cairo, there are 12,000 door to door waste 
collectors who privately run the city's recycling system. They concluded that local governments 
look upon the scavengers as a nuisance, buy-back centres as an eyesore and dumpsite scavengers 
as an embarrassment. 
Furedy (1991), wrote a well focused article on the source separation activities in developing 
countries. Her key argument is that, so far, no city has attempted to investigate the amounts of 
resources recovered at the source, prior to the waste stream appearing. She also raises the issues of 
a possible decline in source-separation with the rise in standard of living and other economic 
indicators. She thought that households would not have time to separate waste and carry it to the 
recycling centres for a small return. She gave examples from China and Malaysia, where source 
separation activities have declined. Although looking at the development pace of a number of 
developing countries she concluded that most of those activities are likely to persist in the future. 
She emphasised the need to understand and study all these practices. 
Haynes and E1-Hakim (1979), conducted pioneering research on the informal collection and 
recycling system in Cairo, Egypt. They found that the household waste of Cairo is almost entirely 
disposed of within the city in a unique manner. They found such an informal system to be the most 
functional and appropriate in the presence of a great deal of unemployment, inefficient 
bureaucratic organisations and lack of raw materials. 
Bose and Blore (1993), raised the question of the property rights of waste and questioned large 
scale privatisation of solid waste systems in developing countries. They argue that solid waste in 
developing countries must be considered as a common pool resource. Discussing the case of 
Calcutta, India they observed that the informal property rights of waste pickers, collectors and 
waste dealers have not been understood. Further the informal systems may play a significant role 
in increasing the economic efficiency of the whole system. The paper concludes that there is a 
need to develop more understanding of the nature of the role of different groups in enforcing 
property rights and the nature of contractual relations between them. Since the property right 
systems could be described (Furubotn and Pejovich, 1972) as the set of economic and social 
relations defining the position of each individual with respect to the utilization of scarce resources. 
It could be concluded that once human motivations in the current waste management systems are 
known, better understanding of the organization's allocation and use of resources becomes 
possible. 
I. ) 
Blore (1994), pointed out that the impact of public systems on private activities is generally 
ignored by policy-makers. In order to make the impact of any changes in the current systems of 
solid waste management effective it is important to develop an understanding of the whole solid 
waste management system both public and private. 
Cook and Kirkpatrick (1988) discussed property rights in the context of privatisation in 
developing countries. In large organisations the ownership and management are separated and 
managers may not have a direct interest in profitability. Similarly owners of the property rights 
may have limited control over management. This thesis describes the extension of property rights 
on waste picking and waste collection researched in the Indian sub-continent of which more details 
are provided in the following chapters. 
It may be concluded that informal activities in the solid waste management systems play a key role 
in the delivery of the service in developing countries. They are of different types and sizes and 
perform a number of functions. They are involved in those areas where a market exists, the service 
not currently being provided by the municipal sector and where no centralised monopolies exist. 
However, informal activities are difficult to define using conventional definitions. 
2.4 Community based activities 
Community based and non-government organisations (NGOs) are taking an increasingly important 
role in the urban development scene in developing countries. Past experiences show that NGOs 
can reach neglected groups, possess a remarkable capability for experimentation and innovation 
and can fill in certain service gaps. Clark (1995) saw NGOs as a mechanism to reach vulnerable 
groups and to promote participatory approaches to development. Brett (1993) perceived that 
NGOs and privatisation are solutions to the so called rigid, corrupt and inefficient state structures. 
The NGOs fulfil the goals of community involvement, empowerment, sense of ownership and cost 
effectiveness. Charlton and May (1995), found that public trust of NGOs is much higher as 
compared to government agencies. However, he predicted that the development activities of 
NGOs is likely to remain substantially defined by project-related work. During the 1980's, major 
donors, such as the US Agency for International Development (USAID) and the World Bank, 
turned increasingly to NGOs as flexible and inexpensive instruments for their development 
activities (Meyer, 1995). 
14 
Brett (1993), discussed the role of voluntary agencies as development organisations and raises the 
issues of their accountability and efficiency. He asks that, although voluntary agencies have many 
achievements to their credit, whether their use of resources, decision making processes and labour 
relations are as effective and socially beneficial as claimed. This has yet to be rigorously tested in 
theory and practice. 
Multiple and partially incompatible objectives are involved and what constitutes success and thus 
`efficiency' for one party may represent failure and waste to another. Brett pointed out that the 
claim of voluntary agencies in terms of economic efficiency in its broadest sense, whether actually 
achieved or not, is still a question (state agencies in a number of processes look at the process in 
terms of the balance of gains and losses). 
Brett's criticism, is of all types and sizes of NGOs, but his argument of `diverse perception' holds 
strong validity as seen in the following chapters of this thesis, particularly his argument that a 
success for one party may be a failure for the other is validated in Chapters 4 to 7. The case studies 
presented found that a success from the efficiency angle appears as a failure from the poverty 
point of view and vice versa. There are theories to explain different components of the system but 
it is difficult to explain interrelationships through a single theory. Available literature is restricted 
to a few detailed accounts of the community based approaches in solid waste management. In 
developing countries, the community based approaches are mostly restricted to an improved 
neighbourhood waste collection system, where the objective is environmental improvement, or a 
waste separation scheme which has the social objective of supporting pickers. 
Furedy (1992) gave a detailed account of community based projects in Bangalore, Madras, 
Manila and Jakarta. Most of those projects have major social and ecological goals. The author 
perceived those decentralised projects as an alternative to the existing inefficient conventional 
solid waste management. She strongly argues that solid waste management should be viewed in 
the context of broader social and ecological goals. In fact, for her paper, she qualified as `non- 
conventional' only those projects which have some general social and ecological goals and show 
(potential to change the simple collect-transport-dispose organisations represented by official 
agencies. Furedy's perception as a social scientist is important. This thesis found huge gaps 
between the definitions of an improved system from the community, municipal officers and 
researchers' perspectives. It can be agreed that most of the conventional solid waste management 
systems do not fulfil the social-development objectives as defined from a social perspective. 
On 
the other hand some conventional centralized systems benefit the poor, as discussed 
in Chapter 7 
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on the sweepers collection system, which confirms Sanyal's (1991) conclusion that decentralized 
approaches and local governments may oppose informal activities. 
Furedy discussed the successes and problems of decentralised systems. One of the key points she 
put forward is the lack of sustainable co-operation of city authorities. She pointed out that in 
getting co-operation from city authorities, the decentralised projects often point to the cost- 
reductions in collection and transportation which are found if wastes are reduced and some waste 
treatment is decentralised, as well as job creation, and the reduction of waste-picking. In another 
case Furedy discussed the success of another decentralised project in Manila which achieved a 
number of social and ecological goals and demonstrated how an NGO can support social and 
environmental goals. In spite of the success of that project, the Philippine government tried to 
close the whole project down at one stage. At various places, while discussing the projects, the 
author gives examples of community non cooperation. Residents responded very poorly to 
suggestions by a CBO or NGO that they should separate dry and wet waste to benefit the pickers. 
The other major constraints discussed in the paper are the ways in which projects can become 
dependent on dedicated individuals and also external funding: both these problems are common to 
community based approaches elsewhere. 
Furedy's paper is a detailed account of the approaches and lessons to be learned from community 
based projects in solid waste management in Asian cities. The paper also discusses decentralised 
collection systems and, perhaps, demonstrates a shift from recycling orthodoxy to the 
understanding of other decentralised approaches, such as waste primary collection systems. 
Furedy's earlier papers and other literature considered waste picking as the only decentralised (or 
informal) activity in solid waste management. In the concluding sections the author generalised 
that the projects take into consideration the diverse motivations of social welfare, convenience, 
earnings and cleanliness. 
Furedy (1993a), wrote about community based projects to promote recycling, improve waste 
collection and to achieve social development goals. She discussed how different organisations 
were developing their systems of waste management at the community level and was optimistic on 
the success of such approaches. She mentioned that physical problems, political constraints and 
lack of general interest still create difficulties. Among community based and integrated 
approaches, Rosario (1994) reported from Bangalore, India, on finding ways through community 
participation, of improving the working conditions of the waste pickers, integrating them into the 
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waste collection system, and exploring alternatives for the collection, transportation and treatment 
of waste. 
Dudley (1996) analyses the needs for educating community based field workers. He emphasises 
the understanding of the term `community' which, according to him, is not homogenous but 
contains complex hierarchies, disparities of wealth, and abuses of power. He concludes that the 
greater our understanding of the system the more likely we are to recognise our ignorance. Dudley 
challenges the more mechanistic approach of stating a problem, suggesting solutions and actions 
and executing those actions. Giving various examples he explains that all the projects must be 
considered as an open ended process and that all programmes of actions should be seen as a link to 
test further ideas and knowledge which can be used to modify future actions. This thesis adopts a 
very similar approach for research and argues for a non-mechanistic approach in setting 
recommendations for the next phase. 
Hasan (1990), found that there is a considerable potential for expansion of community based 
activities to provide better quality and cheap infrastructure. He criticised present government 
approaches of considering NGOs as social welfare agencies. 
Activities of NGOs in solid waste management are limited and their experiences are restricted in 
developing countries. In many cases their role is to create awareness and act as a pressure group on 
the municipal sector. In a few cases they also act as service delivery organisations for waste 
collection services, with a social and ecological goal. This research found that the role of NGOs as 
waste collection agencies has some potential for success, since there is a service gap in the primary 
collection of waste. However, there is always a danger that NGOs would create another rigid 
organisation similar to state agencies or have adverse impacts on the other private, informal 
activities. Even Clark (1995), while supporting NGOs, admits that they are not always well 
equipped to represent a broad section of stakeholders. In the concluding sections Brett (1993) 
argues that before making a choice between the private, public and voluntary agencies, one should 
consider a wide range of activities and not rely solely on ideology. His final conclusion is that this 
approach enables the selection of the most suitable agency for each case. 
2.5 Integration of informal and community based activities 
For a community based organisation, an informal sector activity or a more organised non- 
government organisation (NGOs), the most critical stage is that of integration with the state 
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functions i. e. integration, in terms of accepting the activity and considering it as a part of official 
policy. The concept of integration in this thesis lies between the conventionally defined concepts. 
These are `vertical integration' from economics and business literature and 'public-private 
partnership' from public choice theory and community participation. Although there are vast 
differences of boundaries and the scope of work between the public sector and business 
organizations, often both lead to the same goals of cost effectiveness and efficiency 
Since large manufacturing or service providing agencies could not perform all the stages of their 
operation with same economies of scale, they sub-contract total or a proportion of their task. The 
sub-contracting may take various forms and the whole system is called Vertical Integration: 
"A firm is vertically integrated to the extent that it carries out the successive, technologically 
separable, productive operations or stages required to bring a product into existence and place it in 
the hands of the user" (Silver, 1984). 
Manufacturing industries are utilizing services of distributors, wholesalers and shopkeepers to 
market the goods for a very long time. Williamson (1985) debating around transaction cost found 
that a major benefit of integration is to economize the transaction cost. The decision to integrate 
what, why and to whom, depends upon the local environment and there is no prescription on the 
degree, breadth, stages and form of vertical integration (Harrigan, 1983). 
The term integration is also found in development literature in the form of public-private 
partnership in relation to the infrastructure and service provision which have been traditionally 
provided by the public sector agencies. A detailed discussion of such an approach may be seen 
elsewhere, for example Schubeler (1996) and Batley (1992). Generally speaking, there is no 
shortage of literature on the methods and benefits of participation, including public private 
partnership and complete privatization. For example Schubeler (1996) defines that: 
"Participation in infrastructure management is a process whereby people - as consumers and 
producers of infrastructure services, and as citizens - influence the flow and quality of 
infrastructure services available to them". 
Most of the literature on public-private partnership and participation, similar to literature on 
economic integration, justify these approaches on the efficiency and cost effectiveness arguments. 
For example Fernandez (1993) writing on the `Public-Private Partnerships in Solid 
Waste 
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Management', feels that recognition, formalization and delineation of tasks and responsibilities to 
stakeholders must result in the reduction of public sector tasks in solid waste management. 
There is a wide range of literature on the benefits of and opportunities for integration. What is 
missing from most of the literature is an understanding of constraints to participation. The 
strengths of private and public institutions could only be integrated if a very thorough 
understanding of the process of change is available in the respective local contexts. Lack of grass 
roots research, lack of resources and training to do proper documentation of field experiences and 
in-appropriate dissemination channels are the main reasons for the limited availability of such 
research. However, there are few exceptions, Rahman and Rashid (1995) wrote about their 
experiences regarding scaling-up of Orangi Pilot Project (Karachi) activities in other cities of 
Pakistan. They pointed out a number of constraints in the scaling-up process, particularly when the 
programme was being adopted as a model by official agencies. Batley (1992) pointed out that the 
current understanding could provide a guide or framework for decisions. Because of dynamic 
nature of the changes and differences in the socio-economic factors it is extremely difficult, if not 
impossible to develop universally applicable rules for the public-private partnership. This thesis 
could provide a framework for local research which may be helpful in understanding the real 
constraints to integration. 
Integration, partnerships and participation need a number of conceptual clarifications. The main 
problem according to Weaver and Manning (1990) is to understand and analyse the present and 
possible future institutional relationships between various potential partners. The paper does not 
exclude informal sector activities from the institutional partnership framework, but rather 
advocates their integration. The main question raised by Weaver and Manning is how to involve 
informal sector activity in the public-private partnership ? 
Based on the review of literature an operational definition of the term `integration' is: 
The municipal sector formally accepts the activities as those which help the municipal 
corporation, gives legal protection to the activities, and protects the activities in its planning 
strategies". 
This provides framework definitions for the four case studies reported in this thesis. Links are 
defined more precisely in the specific discussions relating to the individual case studies. 
For example, NGOs involvement in public interest and development issues raises a need to define 
the relationship between the state. Arrossi et. al, (1995) found that in a number of countries NGOs 
operate in territories perceived by government to be its own. However, there are cases when area- 
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based NGOs developed a relationship with the state via local councils. Hasan (1990), writing on 
the community action groups and NGOs in Pakistan felt that they could help government agencies 
to overcome certain aspects of urban crisis and lead to the adoption by government of more 
appropriate urban development strategies. It is usually observed that objectives for achieving 
similar goals differ for state and informal activities. The ideal situation of state agencies learning 
from informal activities and considering them as their arms is yet to be achieved. As Furedy 
(1989) pointed out, in the case of resource recovery, there is little impact on municipal waste 
policies in terms of understanding the significance and role of resource recovery as a part of SWM 
strategies. Furedy (1993a) concluded that community based approaches face a lack of funds, 
volunteers and expertise which make it difficult for them to have an impact on official thinking. 
Shenk and Baud (1994), with a social and anthropological focus, wrote on solid waste 
management in Bangalore and other cities of India. They see the activities of NGOs not only as a 
catalyst and a signal of change for the better but also as an indication of the widening divisions 
within Indian society. They appreciate the activities of NGOs and individuals which have resulted 
in improvements to the working conditions of waste collectors. However, they also accept that 
fundamental changes in Indian society are necessary to create conditions in which waste collecting 
can be acknowledged as higher priority. 
It seems that the account of the integration of informal and community based activities is a story 
of failure rather than of success, although a number of researchers are optimistic about successful 
outcomes in near future. There are also some examples of success attributable to political 
endorsement rather than to social or economic argument. For example, Poerbo (1991), wrote 
about action research which was undertaken in order to develop alternative approaches to work 
within the scavenging communities. His paper mentioned that political will and commitment can 
play a major role in the integration process citing the example of the Indonesian president in 1988 
the Indonesian president declared scavengers to be the self reliant army who contribute to waste 
reduction and earn their livelihood. Thus it became politically more acceptable to develop and 
implement integrated approaches to waste management. 
Mukoko (1994), reported that in a scheme, the streets of Surabaya, Indonesia are kept clean by an 
organisation of street sweepers called the `yellow brigade'. There were 1500 workers in the yellow 
brigade, but only 1000 were directly paid by the city government with the remainder being paid 
directly under the supervision of NGOs with indirect financial participation 
by the city 
government. Members of the yellow brigade and their partner waste pickers generate 
income while 
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performing urban environmental improvement activities which are funded by the local people. 
However it is important that policy changes take such successes into consideration, while planning 
solid waste management strategies. 
Cointreau (1990), explained the innovative efforts to aid recyclers in different countries, without 
discussing the details of the systems. Furedy (1993a), felt that friction between formal and 
informal activities increases once mechanisation was introduced to improve efficiency. Shenk and 
Baud (1994), concluded that it was extremely difficult to develop specific and operationalised 
plans which respect social, economic and operational values. Consequently, their 
recommendations are restricted to the creation of more pilot activities. 
Beukering (1996), developed simulation and evaluation models to compare the two policy 
options: 
-A western type separation system. 
- An informal policy scenario which will integrate the informal recycling. 
His paper is based on a case study of waste paper recycling in Bombay where the recovery of 
recyclable waste is an activity mainly performed by the informal sector. The study concluded that 
an informal policy of encouraging the public to separate their waste and market it personally to the 
informal network is a better option than the promotion of western type source separation. 
Considering the relatively high level of poverty found in low income developing countries 
households may not be willing to supply the separated waste free to the formal collector. 
Aziz (1984), studied the urban informal sector of waste separation and recycling in Bangalore, 
India. The focus of the research was the enterprise and labour. The study recommended that the 
informal recycling industry should get state support to increase their employment and outputs. It 
was also suggested that the state must minimise bureaucratic harassment and assist the informal 
industry in obtaining technology. The author also emphasised the need to strengthen the vertical 
integration of the formal and informal sectors. 
Bromley (1978), considers institutionalisation of the informal sector activities as dangerous and 
impractical. He found that informal activity is tied into complex social and institutional networks. 
He suggests that policy to effectively assist small enterprises must tackle the system as a whole 
and not just the lower levels of the hierarchy. 
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Edwards and Hulme (1992), discuss the integration of NGOs' work in terms of linkages between 
their work at the micro-level and the wider systems and structures of which they form a part. They 
feel that the comparative advantages of NGOs lie in their flexibility of work and the quality of 
relationships which they develop and not on the size of their operation, impact and strategy. At the 
same time it is important to recognise that NGOs could not achieve their objectives in isolation 
from the national and international political process. A number of strategies are explained with 
examples such as: 
- NGOs may foster appropriate and effective policies to benefit poorer people. 
- The full utilisation of personalities and relationships within the structure. 
Klundert and Lardrinois (1995), concluded their paper by analyzing the key constraints in 
establishing a partnership among various actors involved in municipal solid waste management. 
First the conventional financing arrangements are a constraint and a major barrier to the entry of 
small micro-enterprises and the informal sector. Banks and other formal credit facilities are 
reluctant to provide loans to private informal enterprises, due to the absence of assets and 
securities. The general attitude towards waste management problems is governed by the perception 
of the technology being a significant constraint. The private informal sector is also reluctant to 
change its status quo. The paper also notes the influence of donors as being another constraint. In 
general the paper supports a number of findings of this thesis. However the paper draws most of its 
conclusions from case studies and information and is not based on any organised research and data 
collection. 
It seems that the present public sector institutions in the research country are not able or capable of 
developing a just partnership with either community based organisations (CBOs) or the informal 
activities. Some researchers strongly feel that a major change in the present institutional structure 
is the key factor in developing a service with an efficient mix of public and private provisions. For 
example Roth (1988) pointed out the need for alternative institutional arrangements which would 
actually work in practice. He concluded that difficulties in the provision of infrastructure and 
services by alternative arrangements are caused by weaknesses in government institutions and 
policies thus making such involvement risky. 
This thesis defends the guiding hypothesis that a formal integration of informal activities is not 
possible within the present environment. The on-going private, informal activities develop their 
own internal and informal systems for their survival. Such informal systems are more sustainable 
and adaptable and have a remarkable capacity to resist adverse conditions. If the thrust of 
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integration from an external agency does not understand and take account of the internal structure 
of the informal activities it will not develop beyond pilot projects. As discussed above, 
experiments in integrated solid waste management also show signs of un-sustainability. However, 
there are some informal systems which operate within the official systems. Such systems may be 
more innovative, efficient, effective and sustainable: one such system is the sweepers' collection 
system discussed in Chapter 7. 
2.6 Sweepers system 
Municipal and self employed (private) sweepers are the lowest unit in the solid waste management 
organisation. They provide the crucial interface between the communities and the municipal 
systems. In developed areas of cities municipal and private sweepers perform the task of collecting 
waste from the houses and carrying it to the nearest transfer point i. e. the primary collection. This 
work is organised informally by sweepers but is extremely important for the residents and 
municipal corporations. A detailed discussion on the sweepers' system of primary collection is 
included as Chapter 7. 
The informal collection system by sweepers has a considerable input in the solid waste 
management system. However this system has not been studied from a solid waste management 
point of view, although some research is available on sweepers conducted by other social science 
disciplines. For example Prashad (1995) and Streefland (1979) discussed the sweepers from a 
social-historical and anthropological perspective. 
Prashad (1995), in his paper on Capitalism, Colonialism and Feudalism, gives a comprehensive 
account of the waste collection system by sweepers. Although the focus of Prashad's discussion is 
not the improvement in solid waste management a comprehensive account of sweepers' collection 
systems is included. Consequently, this thesis is not in a position to argue with the basic theme of 
Prashad's paper. However, the most relevant part of that paper which is the historical records of 
sweepers and their systems of waste collection is discussed. 
Prashad's subject is the municipal sweepers of Delhi. He studied the workers in the sanitation 
department who worked in a socio-economic system in which extra-economic relations (such as 
authoritarian work practices) worked simultaneously with labour relations determined by the 
strictest logic of capital. In this way extra-economic and social relations play a vital role in the 
organization of solid waste collection. 
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As early as 1871, Prashad quotes from an Urdu Akhbar: `The haughty and overbearing behaviour 
of sweepers is another nuisance'. In all cities, they have divided mohallas (neighbourhoods) 
among them, so that each is the sole and hereditary lord of his circle, and troubles poor persons by 
refusing to remove filth from their houses, and in many cases leaving them un-cleaned for several 
days till his demands are satisfied. The people, knowing that they cannot change their sweepers, 
and fearing lest they should make false and calumnious reports against them to the police, and 
thereby involve them in troubles, tamely submit to their oppression. This conduct of sweepers is 
the cause of the houses constantly remaining in a dirty state'. 
Streefland (1977), discussed the absorptive capacity of the urban tertiary sector in third world 
countries. His focus was the organisation and work of the municipal sweepers' trade in Karachi, 
Pakistan. His primary argument concerned the informal sector where he found that the third world 
urban labour market had a large, though restricted, capacity to absorb additional labour. He found 
the sweepers' situation in Karachi as monopolistic, which he felt enabled sweepers to earn 
incomes that were quite high as compared to those of other similar unskilled labourers. Later he 
published (Streefland, 1979) details of conflicts and survival among the sweepers of Karachi. The 
book is an excellent account of the methodology required for this type of research and includes 
anthropological details of the sweepers' community. 
His findings on the role of muccadam (supervisors) are similar to those observed by Prashad's in 
Delhi, India about 100 years ago and the findings of this thesis. Streefland noted that since 
muccadam play an important role in the recruitment of sweepers and their day to day affairs, so 
sweepers are dependent on their muccadam. Since muccadam also regulate the attendance of 
sweepers, so to get leave or to involve themselves in other part-time work sweepers pay a regular 
monthly amount to their supervisors. Streefland also mentioned the `ownership' of streets. The 
sweepers in a way extend their rights to certain types of work, which may be the collection of 
excreta from a lane or the sweeping of a street. 
The most important finding from Streefland's paper is his recognition of class structures which he 
feels not only mean that some people wield more power and earn more than others, but also that 
some people can prevent others from making a livelihood. However, most other researchers see 
the informal sector as being characterised by ease of entry. 
In the concluding sections he focused his discussion on the four major factors which restrict, or 
may restrict, the absorptive capacity of urban tertiary sector: Control of Resources, The Urban 
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Environment, Government Policy and Capitalist Penetration. Streefland's concept of capitalist 
penetration also raises the question of certain recent policy and design changes, for example 
whether involvement of NGOs or the private sector may be considered as a capitalist penetration 
or not. 
Huysman (1994), although looking from a waste pickers angle, accepts Streefland's claim of 
monopoly. However he also suggests that, because of a number of factors, picking is one of the 
few income generating options open to pickers. 
Masselos (1981), studied sweepers of Bombay from a historical angle, both as a caste and an 
occupational unit. He connected present systems of sweepers and their so called corruption (i. e. 
through their mucaddam) with their rural background. He used the word `jobber' for mucaddam, 
and described the mucaddam as the person responsible for hiring sweepers, for superintending 
their work, fining or dismissing them for infringement, and also for giving temporary leave. In 
1889, sweepers came in contact with supervisors. Although an employee of the municipal 
establishment earning some twelve to 20 rupees per month the mucaddam levied the sweepers for 
the services they rendered him. 
Masselos thinks that the payments to sweepers became institutionalised and took three forms. In 
order to get permanent employment the sweeper had to give the mucaddam Dasturi . 
In the year 
1989, Dasturi's rate were mentioned as Rs 20 to 30 Indian rupees (i. e. a single payment to acquire 
a job). The only way the sweeper could pay that kind of money was either by borrowing or 
through instalments over time, out of wages received. In this situation he ended up in a situation of 
continuous indebtedness. Thus muccadam became a de-facto money lender. In discussing good 
and bad points of the muccadam-system, the author considered it as form of payment for training 
received. 
The system of sweepers is the area where some form of verifiable theory exists from another 
discipline. The sweepers' collection system is old and sustainable and supports a group of the 
poorest people in Indian society. This system is an established system within the official system 
and a livelihood. While discussing the sweepers' system we again go back to the basic question 
which Sanyal (1991) in his general discussion of the informal sector raised and rejects namely the 
common belief that the urban, informal sector and the government are antagonistic to each other. 
He saw some changes in government policies and found that at national level, politicians and 
policy favour informal sector activities as compared to local governments 
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2.7 Conclusion 
The solid waste management problem in developing countries was understood and studied from a 
number of different perspectives. Solid waste management literature prepared for developing 
countries assumes that the accumulation of more resources and technology will be sufficient to 
achieve sustainable solutions. However, there is now a more developed understanding of a number 
issues as compared to ten years ago. There is a literature consensus that the ideas and solutions 
suitable for developed countries are not appropriate for developing countries. The areas which 
need further attention are around understanding the diverse perceptions on the solid waste and 
utilisation of them in an integrated approach. There is more need to understand each stakeholder, 
his objective, his interest, his power and his risk. Most of the literature noted in some way the 
informal activities associated with the solid waste management. 
The basic literature on the informal sector is based on theories of enterprise and labour. Other 
literature looked at the informal activities from the social and anthropological angles. The informal 
activities in solid waste management systems play a key role in the delivery of service in 
developing countries. There are different types and sizes of informal activities and they perform a 
number of functions. However boundaries around the informal and formal activities are blurred 
and few definitions occur in the literature. It has been suggested that the development of project or 
activity-specific definitions is required. 
There is a whole set of literature developed for the participation and the role of non-government 
organisations (NGOs). Activities of NGOs in solid waste management are limited and their 
experiences are restricted in developing countries. In many cases their role is to create awareness 
and act as a pressure group within the municipal sector. In a few cases they also act as service- 
delivery organisations for the waste collection service, with a social and ecological goal. The 
literature has shown that the role of NGOs as a waste collection agency has some potential for 
success, since there is a service gap in the primary collection of waste. However, there is always a 
danger that NGOs would create another rigid organisation similar to state agencies or have adverse 
impacts on the other private informal activities. 
A major concern mentioned in all the literature is that the private informal and community-based 
activities usually do not becomes a part of public policy. The reasons lie in the structures and 
nature of the informal sector itself, and also in the diverse objectives of the official and the 
informal sector. Through-out this thesis arguments are developed for the guiding hypothesis that 
the private informal and the official sector in solid waste management can not be integrated. 
26 
Chapter 3 
Methodology 
3.1 Introduction 
This chapter explains the methodology adopted for the research. The methodology for 
scientific research is a system of explicit rules and procedures upon which research is based 
and against which claims for knowledge are evaluated. This system is neither closed nor 
infallible (Nachmias and Nachmias, 1990). The objectives of the research and the guiding 
hypothesis are stated and explained in the following sections of the chapter. The process of 
the field research and the gradual development of the research strategy is also explained. 
The analytical framework of the research is described in the concluding sections of the 
chapter. 
An open ended, participatory, research approach was adopted at the inception of the research 
and when a certain level of understanding of the subject was developed, some structured 
techniques were used such as surveys, semi-structured interviews, non-participatory 
observations and rapid appraisals, and finally, different techniques were combined as the 
overall strategy for a multiple case study. Such an approach was useful since the basic 
knowledge about the topic was not available. The sections in this chapter reflect the various 
techniques of data collection which were combined as appropriate to the research question. 
Most of the data has been collected from the city of Karachi, Pakistan because of the 
familiarity of the author with that city, his fluency in the language and his previous research 
background in the city. 
The system of informal recycling was studied at the beginning of the research process. 
This 
is followed by two programmes, where some interventions were tried in the primary 
collection of waste. A control area was selected to compare results 
from the intervention 
areas. An analytical framework was established and data analysis was performed. 
The 
results are presented around the primary hypothesis of integration. 
27 
3.2 Objectives 
Solid waste management in developing countries is not merely an engineering or 
management issue. As discussed earlier, waste itself and related work from waste 
management are the livelihood of a number of the poor in developing countries and so there 
exists a number of social processes and economic activities within and besides the official 
waste management streams. The literature review revealed that the past research has focused 
on a few of those social processes: for example the livelihood of waste pickers, child labour 
and other similar topics. 
This research focused on the systems of solid waste and so was concerned about more than 
one dimension of the problem. It focuses on the questions of why the private activities in 
solid waste management can not be formally integrated with the official systems. This 
research question is not explicit in the sense that it includes a number of actors and activities 
which are difficult to define clearly with the present state of knowledge about the subject. 
For this research, the private informal activities are defined as any activity in solid waste 
management which exists outside the scope of the municipal sector activity but depend on 
the waste or access to waste, such as waste picking, waste recycling, waste collection by 
sweepers for payment etc. One of the foremost characteristics of these activities is that, they 
are not recognised or registered with any official agency. However, there are certain grey 
areas between the boundaries of the private informal and the formal sector, a detailed 
discussion of these is included as Section 2.3. The term integration is used to define a set - up 
in which the official and the informal sectors recognise each other, accept each others role 
and avoid any practice which adversely effects the counterpart. The proposed theory will 
suggest why the integration of the two sectors is not possible with the present structure, then 
it identifies certain activities which are already integrated before moving on to suggest the 
advantages of integration and what could be done to achieve it. The goal in considering 
integration is primarily the improvement of the solid waste management, which may or may 
not directly address other social development goals such as increased income to waste 
pickers etc. The research objective was formulated in the form of a hypothesis which is 
discussed below: 
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3.3 Hypothesis 
The research objective is formed by a guiding hypothesis which is stated as follows: 
Private informal systems in solid waste management cannot be formally integrated with 
the official systems under the present structure. 
The term guiding hypothesis is used above since there are number of unknown variables and 
processes effecting the system. Whereas hypotheses are tentative answers to research 
problems and they are expressed in the form of a relation between independent and 
dependent variables (Nachmias and Nachmias, 1990). 
3.4 Constraints 
The research is bound by certain constraints which are as follows: 
i) The research findings cover activities concerning household waste only, although there are 
private practices which are also involved extensively with the collection and recycling of 
commercial and industrial wastes, particularly at the wholesale stage and the final recycling. 
ii) Most of the data for the study is collected from the city of Karachi, in Pakistan. The 
known activities of the private informal sector were covered. There may be a number of un- 
known activities as well. 
iii) Some of the variables observed or measured may be affected by the local law and order 
situation in Karachi. 
3.5 Assumptions 
The research objectives and hypothesis are based on a number of `already tested' or to be 
tested' assumptions. The already tested assumptions can be supported by previous research 
whereas assumptions to be tested cannot be supported by any previous research. The 
assumptions upon which this work is based are: - 
i) The present official system of solid waste management in developing countries 
is 
inefficient, inadequate and in need of major changes. 
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ii) The private informal sector reduces the workload of the official solid waste management 
operations. The private sector activities may also have positive or adverse impacts on the 
official system 
iii) The existence of a few private sector activities depends upon public systems. 
iv) The present relationship between the private and public systems is complex and poorly 
understood. 
v) Some private systems are operating in parallel to the official system and some of them are 
operating within the official system. 
vi) Public sector interventions for the improvement of solid waste management often neglect 
wider social and economic impacts. 
3.6 Menu of methods 
A combination of various research methods may be used to explore the research question. A 
number of those methods were used in social and anthropological research. The major 
ingredients of any such research are: 
- Construction of Theory 
- Design of Method 
- Data Collection 
- Verification of Theory 
The research process can be viewed as the overall scheme of scientific activities in which 
scientists engage in order to produce knowledge; it is the paradigm of scientific inquiry. The 
research process consists of seven principal stages (Nachmias and Nachmias, 1990) 
" Problem 
" Hypothesis 
" Research Design 
" Measurement 
" Data Collection 
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" Data Analysis 
" Generalisation 
The process is described as a cyclic loop and generalisation at one stage may be the 
beginning of the next cycle. However most of the research process assumes that some form 
of basic knowledge is already available on the subject. Such basic data is normally available 
in most of the established research topics. However, in unexplored research in developing 
countries, official records and other basic research are usually not available (Bulmer and 
Warwick, 1983). Above this, the private informal activities exist well away from the 
boundaries of any official control, and so of any official record. Informal sector activity is 
one of those areas where basic data does not exist (ILO, 1989). Thus the actual research 
process can not be started through the construction of a theory and using the already verified 
methods, rather it must begin by selecting, combining or developing appropriate methods, 
often founded on a base-line survey. The suggested methods to deal such subjects are: 
- survey and interviews 
- various qualitative research methods deriving from ethnographic research including 
observational and rapid assessment procedures. 
A number of such techniques were useful for dealing with the particular variables and will be 
written up as a case study for in-depth understanding. Rapid assessment procedures and 
particularly their participatory dimension were extremely useful in overcoming the 
communication gap between the researcher and the community. However, such methods 
have to date still made little impression in universities and training institutions (Chambers, 
1993). The qualitative and quantitative researchers argue over issues of reliability (the 
replicability or representation of data) and validity (the extent to which one is measuring 
what one purports to measure). The rapid assessment methods using anthropological 
techniques proposed by the health sector would seem even more open to criticism. The type 
and purpose of information needed is an important consideration. There are number of 
important variables, information types etc. which require surveys and measurements. 
(Scrimshaw and Hurtado, 1987). Thus keeping in view the nature of the research question, 
the complex relationships between the informal and the official systems and the fact that very 
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little knowledge is available on the subject, it was decided not to rely on only one method or 
a single theory from the beginning of the research process. 
3.7 Open - ended exploratory method 
The research was initiated as an open ended exploratory process to gain an understanding of 
the processes involved in terms of benefits, constraints and relationships. The informal sector 
of solid waste recycling was selected for initial exploration, since it is the most visible, 
extensive and established activity observed so far in the private informal sector. The private- 
informal activity was particularly suitable since a number of its components are informal in 
nature and directly involved in solid waste related activity. At that stage it was thought that 
the data and information collected would be used in the formulation of certain pilot activities. 
In order to understand the actors and activities the saleable materials were followed from the 
household to the recycling industry. The actors involved at each stage were interviewed using 
semi - structured interview guides, to understand the process. The key variables required to 
understand the present level of integration and future prospects were chosen. The details of 
the objective of the study, methods used, indicators selected, validity and reliability of the 
indicators and conceptual links are discussed in the following sections: 
Key Point from previous discussion 
1. Research question was established before the data collection. 
2. A control hypothesis was established. 
3. Different possible methods were considered. 
-4. Research was started as an open ended research process. 
3.8 Rapid appraisal of private informal recycling 
A cross-sectional appraisal covering activities and actors was conducted to understand the 
system of private informal recycling as it operates and emanates from a particular 
neighbourhood and concludes at recycling units. To understand the system, the separated 
waste materials were followed along the chain of recycling and a particular methodological 
combination was adopted. The field work for this part of the research was conducted in the 
months of January and February, 1994. The complete description of the groups involved in 
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different activities is given in Chapter 4. The complete chain is composed of a number of 
private, informal and formal activities as shown as Fig 3.1. A sample was selected from each 
group of actors and interviews were conducted. 
Households Itinerant 
Waste Buyers" 
Middle 
Dealers 
Main 
Dealers 
Sweepers 
Transfer 
Points 
Refuse 
Trucks 
Disposal 
Site 
Formal 
.1 
10 
Generally happens 
Pickers at 
Disposal Sites 
Informal 
............. 
happens 
Separation and 
other Uses 
Recycling 
Industry 
Fig 3.1 Interrelationships between the informal and formal sector in solid waste 
Based on the time and resources available and the required accuracy of data, a convenient and 
purposive number of samples was selected from each group of actors. In each group Semi-Structured 
Interviews (SSI) were conducted, supplemented with detailed discussions and triangulation surveys 
where and when required. This combination of methods was necessary, since each actor needed a 
t access mode, had different communication skills and different degrees of willingness to 
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participate. However, in all the cases triangulation was employed to cross-check the efficacy and 
reliability of particular methods. The number of semi structured and detailed interviews and case 
studies conducted are given in Table 3.1. The description of the field work methodology is given in 
the following sections: 
Table 3.1 Number of interviews and case studies conducted 
Actors Type Sample In-depth Objective 
Interviews Discussion 
Housewives In Middle Income 100 5 To understand the attitudes to private 
Area informal and public sectors. Also 
practice of separating re-saleables and 
motive behind those practices. 
Sweepers Municipal/Private 44 4 To understand practices of separating 
re-saleables and their marketing. 
Street Pickers Group Leader 1 3 To understand the operation, type of 
materials, quantities and linkages 
with official agencies. 
Itinerant Waste Buyers Buyers - 1 To understand the operation, type of 
materials quantities and linkages with 
official agencies 
Barterers - I 
Middle Dealers All materials 5 2 To understand the operation, type of 
materials quantities, processing and 
linkages with official agencies 
Chemical Drums - I 
Main Dealers Plastics 2 - To understand the operation, type of 
materials quantities, processing and 
linkages with official agencies 
Ferrous Metals - 1 
Textile - I 
Machinery - 2 
Glass I - 
Aluminium/Zinc - 1 
Automobile Battery - 1 
Recycling Industry Paper to Paperboard - 3 To understand the operation, size of 
establishment, type of materials 
quantities, processing and linkages 
with official agencies 
Glass to - 2 
Bottles/Marbles 
Plastic to Packing - I 
Stripes. 
Animal Horns to Fire - 1 
Extinguishers 
Plastics to Pad - I 
Cushions 
Bones to Ornament - I 
Plastics to Conduits - I 
Municipal Officers Responsible for SWM 2 - To assess their attitude and 
Planning knowledge of private-informal 
practices. 
Responsible for SWM 4 - 
Operations 
4 3 
Joint Director O. P. P Loans Programme to 1 - To understand their programme to Informal Sector help private informal sector. 
Representative Main Dealers in - 1 To understand their perception Shershah towards development of informal 
recycling activity. 
Local Expert Planning Consultant 1 - General discussion on private- 
informal sector. 
3.8.1 Structured interviews with the housewives 
Structured interviews were conducted in Yasinabad, a lower middle income developed area 
situated in the central district of Karachi. The location of Yasinabad and other study areas is 
shown in Fig 3.2. The choice of area was based on criteria which were deemed important for 
the following reasons. 
" the area was a developed residential area in the sense that all the streets were paved, there 
were no un-occupied plots and there were no mixed commercial or institutional activities. 
This helps in focusing on the household waste activity. 
" the area represents a typical lower middle income area in the appearance similar to many 
other areas in Karachi; thus a representative area of the city. 
" the area represents a typical lower middle income area in terms of the size of plot which is 
200 sq. -yds. 
" all the houses are constructed on the same size plot, which is important to understand 
similar activities within a homogeneous area. 
" the majority of planned lower income residential areas in Karachi in terms of household 
size are similar to this area (AERC 1988). 
there were no access or language problems. 
A pre-structured questionnaire was used and interviews were done by female surveyors 
asking housewives. First a pilot survey was conducted of 10 households and the 
questionnaire was then modified. Out of total 400 houses in the area, a random sample of 100 
houses was drawn and survey was conducted. The parameters investigated are listed below 
and the questionnaire is attached as Annex 3.1 
- Satisfaction over the existing level of service. 
- Separation practices for re-sale at home. 
- Knowledge on how and where sold materials are recycled. 
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- Attitudes to street pickers. 
- Willingness to do source separation. 
- Opinion and comments. 
After the survey another five in-depth interviews were conducted with the housewives in the 
same area to triangulate the findings of the house to house survey. 
3.8.2 Itinerant waste buyers 
Itinerant waste buyers (IWBs) purchase recyclable materials from households, shops etc. 
and sell them to the middle dealers. Key informant interviews were conducted with two 
itinerant buyers. The parameters covered for the case studies are as follows and the interview 
checklist is attached as Annex 3.2: 
- Area covered daily. 
- Quantity of materials and type. 
- Person to whom collected materials are sold. 
- Frequency of sales. 
- Prices for different materials. 
- Problems due to official agencies. 
- Support and favours from middle dealers. 
- Attitude over source separation by residents. 
- Any other suggestion or comments. 
The IWBs also helped the researcher in providing information on the quantities and type of 
materials. The IWBs move with their four wheel push carts and purchase separated materials 
(after weighing) from households. To obtain details about the type and weights of materials 
purchased, the I WBs who agreed to provide data were given a simple pro-forma with 
sketches so that un-educated IWBs could also fill it in without much difficulty. As they 
purchased separated materials they recorded the weights in the respective columns. On the 
same sheet the IWBs were requested to enter the family size and the number of days since 
the households last sold the materials. This information was required to derive the per capita 
separation rates. A nominal payment was also offered to them to provide the requisite 
information. The pro-forma used for the purpose is attached as Annex 3.3. 
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During this phase of the study it was difficult to get the data from IWBs in Yasinabad since 
very few IWBs were willing to give interviews in that area. Also the purpose of the 
investigations was to probe the links in the system, so the information about the quantities of 
materials was collected from IWBs operating in different income groups. The data collected 
helped in getting information about quantities of materials purchased by IWBs daily. 
quantities purchased from each house and the average per capita separation rate in 
weight/time of individual and total. This exercise was continued for a period of 4 weeks and 
details from 68 houses in a low income area and 86 houses in a high income area were 
obtained. Similar exercises were conducted with some modifications in the `area focused 
studies' discussed in Section 3.11 and 3.13. The proforma used to obtain quantities of 
materials from the IWBs is attached as Annex 3.3. 
3.8.3 Middle dealers 
Middle dealers purchase the bought materials from IWBs, store them, sometimes process 
them, and sell them on to the main dealers. Middle dealers were interviewed in low, middle 
and high income areas of the city. A total of seven middle dealers were interviewed, out of 
which 5 were interviewed using a semi-structured interview technique with a check list. In- 
depth interviews were also carried out with two middle dealers who were key informants for 
the whole process. The key variables were kept the same for each interview. The interview 
parameters are given below and the questionnaire used is attached as Annex 3.4. 
- Sources of materials. 
- Average quantities obtained and prices paid to IWBs. 
- Type of primary processing done. 
- Quality criteria for material purchased. 
- Person to whom the materials were sold. 
- Selling prices obtained from main dealers. 
- Seasonal variation in prices (if any). 
- Attitude and opinion about official agencies. 
- Expected support from official agencies. 
- Services and support from them to IWBs 
- Perceived benefits if source separation is done in houses. 
- Any other suggestions or comments. 
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It is worth mentioning here that as the separated materials from the household waste were 
collected by IWBs they transport the material to the middle dealers who were located in the 
different areas. To get a better understanding of the process and links, middle dealers were 
interviewed in high, middle and low income areas of the city. 
3.8.4 Main dealers 
Main dealers (or wholesalers) get materials from middle dealers and they usually deal in a 
single material. Most of them are settled in commercial or industrial areas of city and have 
links with the industry in need of recyclable materials. The main dealers may be classified on 
the basis of: 
i) Type of material they purchase, process and sell daily. 
ii) Quantities of materials purchased, processed or sold. 
iii) Processes they perform on the waste. 
For the purpose of the case study, nine main dealers, dealing in different types of materials 
and quantities, were interviewed using a semi-structured technique with a check list. The 
selection of main dealers was done to select at least one main dealer of each major material. 
Only those main dealers were interviewed who were accessible and willing to be 
interviewed. The interview check list is given below: 
- Sources of materials. 
- Average quantities obtained and prices paid to middle dealers. 
- Type of secondary processing done. 
- Quality criteria for material purchased. 
- Person to whom the materials are sold. 
- Selling prices obtained from the recycling industry. 
- Seasonal variation in prices (if any). 
- Attitude and opinion about official agencies. 
- Expected support from official agencies. 
- Services and support from them to middle dealers. 
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For information about the prices and quantities of materials purchased etc. separate entry 
sheets were used. In-depth interviews were conducted with two main dealers as the key 
informants. 
3.8.5 Recycling industry 
The recycling industries are those which convert waste materials into re-saleable products. 
These industries may be cottage based or a large formal industry, like those converting paper 
and ferrous metal. These industries may be classified on a number of features like raw 
materials, finished product, labour involved, registered or non-registered etc. Detailed 
discussions and semi-structured interviews were conducted from the manager/owner of ten 
industries as a part of rapid appraisal. Since the type, size and scale of the industries vary, 
and it is not possible to identify and cover at least one of each type, only those types of 
industry which were accessible and willing to be interviewed were covered. The interview 
check-list is given below and the separate sheets were used for quantities and prices of raw 
materials and finished products. 
- Raw materials and products. 
- Prices of materials purchased. 
- Average quantities processed daily. 
- Sources of raw materials. 
- Quality criteria for raw materials. 
- To whom are the finished products marketed ? 
- Variation in prices. 
- Interacting official agencies. 
- Attitudes toward official involvement, if done ? 
- Opinion and comments. 
3.8.6 Street pickers 
The street pickers (waste pickers or scavengers) are those who move on streets and visit 
transfer points (katchra kuiidies) and pick up re-saleable components from waste. In Karachi 
most of the street pickers are immigrants from a neighbouring country and cannot speak local 
languages, in addition most of them are reluctant to talk to strangers, particularly during their 
work. Thus to directly interview pickers was not possible. The street pickers sell the 
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collected materials to their group leaders (or middle dealer) who sell it on to the main dealers 
or recycling industry. Since group leaders have a permanent place and can speak local 
languages and are comparatively more secure, so semi structured interviews were conducted 
with them. A total of 4 interviews were conducted with group leaders at different places; 
those group leaders were selected who were willing and accessible for the interview. The 
check list used is given below: 
- Type of materials purchased. 
- Average quantities obtained and prices. 
- To whom the materials are sold. 
- Average number of pickers who sell the material daily. 
- Problems in marketing the materials. 
- How frequently the materials are sold to main dealers ? 
- Interaction of pickers with sweepers. 
- Number of years involved in this work. 
- Area covered by pickers. 
- Satisfaction over current work. 
- Perceived benefits if source separation is done. 
- Interaction with official agencies. 
- Attitudes and opinion about interacting agencies. 
- Expected public and official support. 
- Attitude towards official intervention. 
3.8.7 Municipal sweepers 
In Karachi and most cities of South Asia, the municipal sweepers are assigned certain areas 
for street sweeping. A high number of them are involved in the collection of waste from the 
houses and its transport to the transfer points. This work is performed through a direct 
arrangement with the households under an agreed payment and can also be classified as 
private informal activity. Details of this system are discussed in Chapter 7. During this work 
sweepers were also observed to separate the re-saleable components such as paper, metals 
etc. from the collected waste. At the time of investigation there were about 12,000 municipal 
sweepers in Karachi and often they were reluctant to discuss any details about their work. 
Most of the sweepers suggested that the interviewers should talk to their supervisors or 
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officers. Ideally the interviews should be conducted through somebody whom sweepers 
know and trust. Thus interviews with sweepers were conducted with the help of social 
workers attached to a Catholic organisation in Karachi. A total of 48 interviews were 
conducted, including 4 detailed interviews and 44 short interviews. The parameters covered 
during the survey are given below: 
- Types of material separated. 
- Average quantities separated and prices. 
- Variation in prices. 
- Problems in selling the materials. 
- Quality considerations by dealers who purchase materials. 
- How often do they sell collected materials. 
- Any competition/problems because of pickers. 
- Satisfaction over present job. 
- The area of operation. 
- Perceived benefits from source separation. 
- Ideas of government intervention and support. 
3.8.8 Municipal officers 
The attitudes of municipal officers are important, since waste pickers in the informal 
recycling chain need access to the disposed waste, which is legally the property of the 
municipal corporation (Ordinance, 1979). Also for any formal integration between the 
informal and the formal activities in solid waste management the understanding of the 
present municipal attitudes is crucial. At the time of the survey there were four zones of 
operations in Karachi and a central department for planning. Therefore all the four health 
officers who were in charge of operations and the two officers in the solid waste planning 
department were interviewed. For these interviews it was assumed that the officers in charge 
possess some form of autonomy but in practice most of the decisions were prone to various 
types of political influences and other factors (Ali et. al, 1994). The interviews were based on 
selected variables which were discussed one-by-one during the interview. The important 
parameters used for the interviews are as follows and the questionnaire used for officers in 
planning and operation are attached as Annex 3.5 and 3.6 respectively. 
- Departmental responsibilities. 
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- Level of satisfaction over existing services. 
- Awareness about separation activities by sweepers. 
- Attitudes toward pickers. 
- Any idea of the weight or volume reduction through the informal practices. 
- Past efforts towards recycling. 
- Attitude on possible partnership with the informal sector. 
- Future programmes of municipal corporations. 
- Comments and suggestions. 
3.8.9 Other information 
Beside interviews with the actors involved in the informal recycling, discussions with some 
other people were also conducted. The other interviews conducted are listed below: 
i) Discussion with a local expert on the private informal sector. 
ii) Discussion with the leader (representative) of main dealers in Shershah. 
iii) Discussion with the Director of Orangi Pilot Project's (OPP) loan programme, which 
offer loans to the informal sector. 
In addition all the municipal reports, ordinances, budgets and other information were 
collected for the appraisal. 
3.9 Lessons from Phase I of data collection. 
At the end of the first phase of the data collection various important conclusions were drawn, 
which compelled modification of the next course of action for research. It was soon 
recognised that pilot projects for recycling and source separation could not be initiated at this 
stage as planned at the beginning of the research process. The main reasons not to follow-up 
the pilot studies are as follows: 
i) The private-informal activities of recycling operate independently of any official control 
and would like to stay independent, without any official interventions. 
ii) The official attitudes towards the informal recycling sector do not encourage any 
sustainable change to accommodate or encourage private informal recycling. 
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iii) The households do not perceive the informal recycling activities as a part of the improved 
solid waste management system. 
iv) The present interaction between the private-informal recycling and the official systems 
exists only up to the primary collection stage. 
The first three conclusions reject the feasibility of any pilot project in the near future and the 
fourth conclusion directed the need for more study at the primary collection stage in the 
waste management stream. Thus to explore the integration aspect further, it was decided to 
explore the existing set-ups where an on-going private-informal activity or a decentralized 
approach is operating. As a result some other cases have been included, where an informal 
sector activity interacts with the official system. In the meantime another review of the 
possible methods was done based on the lessons learned from the rapid appraisal of 
recycling. Finally, to reduce the number of indicators, to provide a better focus for the study 
and because of other practical reasons, a multiple-case-study method was adopted, where 
each case study represents an in-depth analysis of the situation. 
Key points from previous discussion 
1. The actors involved in the recycling chain were identified. 
2. A rapid appraisal of the recycling activity was conducted. 
3. The idea of pilot activities in the initial stage was rejected. 
4. Further area based studies were planned to understand the integration. 
5. The area based studies can be considered as case studies and combined as multiple case studies. 
3.10 Multiple case study 
As discussed above, the open ended research approach, adopted in the initial phases of the 
work, has gradually been transformed into a more established method, called the `Multiple 
Case Study Method' (Yin, 1984) and (Yin, 1993). A case study is an in-depth study of the 
cases under consideration, and this depth has become an important feature of the approach 
(Hamel et. al, 1993). In a multiple case study the same phenomenon is studied in different 
set-ups which follows a replication logic to investigate the research question. This method is 
suitable and recommended for topics that are complex and involve too many actors to be 
addressed by interview surveys - as is the case when organisations, roles, interactions or 
events are the subject of the enquiry. The purpose of research is not only to measure 'how 
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much'? or'how many'?, but why and how the private informal activities are operating. Some 
quantitative methods are required to measure the extent of the activity. On the other hand 
qualitative methods with the different level of explanatory power are needed to understand 
the processes. Multiple case studies provide an important alternative to the large scale sample 
surveys for certain research questions where there is a need to provide broad generalisation 
as well as to take into account of the complexity of the subject matter (Hakim, 1987) 
The major advantage of conducting the selected case studies within certain propositions is 
that the `how and why a certain activity is happening' question is answered more adequately 
as compared to other methods. A comparison table discussing the relevant situations for 
different research strategies is given below: 
Table 3.2 Relevant situations for different research strategies 
Strategy Form of Research 
Question 
Requires Control Over 
Behavioural Events? 
Focuses on Contemporary 
Events 
Experiment how, why yes yes 
Survey who, what , where, no yes 
how many, how much 
Archival analysis who, whatwhere, no yes/no 
(e. g. economic how many, how much 
analysis) 
History how, why no no 
Case Study how, why no yes 
* "What" question, when asked as part of an exploratory study is relevant to all five strategies 
Source: Yin R. K. (1984), Case Study Research, Design and Methods, Sage Publications 
This method deals well with the operational links at a certain time rather than mere frequencies, 
quantities or number of incidences. Thus, at the time of completion of each case study, a rounded 
picture of a situation is usually obtained from the perspectives of all the persons involved through the 
use of a variety of methods (Hakim, 1987). These case studies hold an individual identity as well as a 
purpose within the overall scope of inquiry which may be used for a replication, comparison and 
generalisation logic. 
Thus, different cases have been identified which are involved in private-informal practices in a 
certain area. The areas where some form of private-informal activity is operating such as the Suzuki 
and KAWWS systems (see Chapter 5 and 6), were compared with the area where only the official 
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system is operating; called the Control Area. The appraisal of the informal recycling and the study of 
sweepers' system helped significantly in understanding the integration. A combination of these 
different set-ups provide an ideal situation to study integration. Without studying a control area it 
was impossible to justify the findings of the other two case studies in terms of opportunities and 
constraints. All the case studies were conducted with the required surveys, interviews, discussions. 
participatory and non-participatory observations, and other tailor-made methods which were 
developed as per requirements. For example the private-informal practices involve a number of 
groups and the linkage between private-informal and public sector may be controlled by a number of 
known and un-known variables. These variables are located on a huge spatial scale and hence with 
the limited time and resources, it is not possible to cover them through surveys. The other important 
advantage of the case study method in this case is that, since all the case studies were not conducted 
at the same time, so each of them gave lessons to be learned for the next case study. The area based 
case studies are discussed in the order they were conducted. 
3.11 Case Study I- The Suzuki system 
The Suzuki system is a private-informal system of primary collection of the household waste 
operating in an area of Karachi. The detailed description of the programme is included as Chapter 5. 
The system was in operation since the year 1988. Various surveys, interviews and other techniques 
were used to understand the programme, its role and its linkage with the municipal corporation and 
other private informal activities. The users' attitude to the service and entrepreneurs' future plans 
were assessed. A list of all the surveys and investigations conducted for this study are given below. 
The total number involved (population) and the brief objectives of each data collection exercise are 
given below: 
Table 3.3 Summary of the surveys and investigations conducted in the area. 
Type of Total Number Sample Objective of the Exercise 
Investigation/Survey (Population) Size 
Sein i-structured interview I 1 To understand and assess the inception, 
with the Programme organisation, problems, expenditures and income. 
Organiser (also ex-councillor) 
Semi-structured interview 2 2 To understand the operation, operational 
with the Pick-up drivers problems, field organisation and perceived 
options for improvement. 
Semi structured interview 2 2 To understand operational problems, separation 
with the sweepers on vehicles practices of recyclable, field organisation, their 
own roles, income from this work and perceived 
options for improvement. 
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Semi-structured interviews 4 4 To understand their own role, previous work, 
with the pickers on vehicles. attraction in this work, income, operational 
problems and options for improvement. 
House to house survey on 1000 215 To measure satisfaction over official role, 
pre-prepared structured satisfaction over pick-up system, practices of 
questionnaire separation of recyclable, payment to pick-ups etc. 
Discussion with the 2 2 To understand their attitude towards pick-up 
Municipal Supervision Staff programme, official operation, control over 
in the Area official operation etc. 
Discussion with District 2 2 To understand their attitudes toward the 
Level Health Officer and programme, constraints to replication, municipal 
Chief budget etc. 
sanitary Inspector. 
Cordon Survey for Street - 3 days To count the number of them entering or leaving 
Pickers and Itinerant Waste the area. 
Buyers. 
Cleanliness Assessment of the - 2 days As a performance indicator to determine the 
Area number and locations of scattered waste -piles in 
the area. 
Quantities of Separated 1000 87 Houses To get weights of materials separated during 
Recyclable Materials different stages 
Transfer Point Monitoring. 2 2 days To monitor the activities at the waste transfer 
point. 
Route Survey of Pick-ups. - I day To note down the route and time involved in the 
various functions of collection. 
Interview with Municipal - 22 To determine their attitude towards pick-up 
Sweepers in the area. programmes, income and quantities of materials 
separated, payment made to purchase rights etc. 
3.11.1 The programme discovery 
The pick-up collection programme is informally organised and so there is no record, office or 
reports available. The programme was discovered during the author's discussion with the 
engineering university students in the year 1991, who used to live in the same area. When the field 
investigations were started, permission was sought from the programme organiser. During the 
investigations a number of'invisible' elements of the programme were discovered. In the beginning 
the organiser of the programme, the Suzuki's drivers and collection crew were not sure about the 
purpose of the investigations or the role of researcher, and hence were reluctant to discuss a number 
of details. The repeated visits, open ended discussions, listening attitude. the avoidance of a 'them 
and us' attitude, a perceived seriousness of purpose and small payments against data and information 
provided gradually developed a trust and relationship between the researcher and the Suzuki team. 
Such attitudes are of the utmost importance for researchers conducting field research on the private- 
informal sector. Information derived from mechanically-organised long interviews, short visits, 
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failure to ensure confidentiality and trust and dominating attitudes, may bring statistically significant 
results, but may not describe a true picture, since the groups in the private informal sector feel 
insecure. The un-stable socio-political environment in Karachi has further complicated the task of 
data collection. 
In this way there was a need for a more interactive research technique. Viewed in this light, rapid 
rural appraisal represented an alternative research technique for those concerned with development 
work. This could be situated somewhere between conventional, quick methods of rural research on 
the one hand, and social surveys and anthropological studies on the other. However, the label turned 
out to be misleading in the sense that it soon became obvious that the philosophy and techniques 
associated with it were relaxed rather than rapid, equally applicable to an urban situation and not just 
about appraisal but also useful for problem identification and solving, as well as for project 
planning, monitoring and evaluation. 
Rapid rural appraisal represented a methodological shift that was part of a wider paradigmatic shift 
from a so called "blueprint" to a so called "process" approach to the development (Chambers, 1993). 
The main advantage of rapid appraisals over conventional survey research are their level of 
community participation, short duration, and low cost. While data collection by sample surveys 
sometimes requires less time, data analysis almost always takes more time. Survey research also 
suffers from the disadvantage of its inflexibility and potential superficiality. Its pre designed and 
fixed questionnaires do not allow progressive learning during data collection in the field, and make 
it difficult to gain a deep understanding of social processes (Joachim and Heather, 1992). Thus the 
main advantages of participatory appraisals i. e. its participatory dimension, learning to un-learn and 
the attitude of the researcher in the field were key factors in this research. However, since in urban 
areas, language and communication are not the major problem, a number of techniques which 
basically bridge the communication gap could be avoided. The most useful techniques adopted from 
participatory appraisals for this research are Semi-Structured Interviews (SSI) and Participant and 
Non-participant Observations. To understand attitudes and the extent of the activities, a number of 
surveys have also been conducted using a structured questionnaire. A description of different field 
strategies adopted is described in the following sections: 
3.11.2 Semi structured interviews 
\n SSI interview with the programme organiser (also ex-councillor) was conducted at his residence. 
A check list was prepared and a tape recorder Nvas used with the permission of the respondent. The 
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purpose of the interview was to understand the inception of the programme, its organisation. income 
and expenditures, linkages with the official system and future plans. The overall attitude of the 
organiser was friendly, frank and patient. The SSI interview checklist used is given below: 
- Inception and development of the programme 
- Co-operation of residents during initial phases. 
- Reasons for co-operation. 
- Programme coverage, organisation, income and expenditures. 
- Present official system. 
- Method of money collection. 
- Waste collection operation. 
- Perceived benefits from the programme. 
- Problems during operation. 
- Interaction with the municipal supervision staff. 
- Interaction with municipal officers. 
- Present municipal attitudes. 
- Experience of similar programmes in other areas. 
- Problems due to itinerant waste buyers and waste pickers. 
- Future programme. 
- Comments and suggestions. 
The findings from the interviews, particularly the figures given, were cross-checked through 
different surveys and field investigations. 
The semi-structured interviews with the programme organiser also gave access to the programme 
crew. The role of each member of the crew is discussed in Chapter 5. The SSIs were conducted with 
each of the actors involved in the system. The interview parameters were almost same and the 
interviews were conducted at the transfer point where the collected waste was being disposed of. 
During the un-loading operation the collection crew used to have a rest and a chat with each other. 
The time was suitable for the detailed discussion. The purpose of the interview was to understand 
their involvement, the operational problems, the relationship with municipal sweepers, the collection 
of fees and problems during, fee collection, the method of separating recyclable materials, the type of 
materials and selling practices. All the respondents were also interviewed separately so that the 
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answers were not influenced by the presence of others. A nominal payment of Rs 50 was made to 
each person who was interviewed. The interview check list parameters are listed below: 
- When and how the interviewee acquired this job. 
- Satisfaction over job. 
- Previous job. 
- Working conditions. 
- Income. 
- Problems during operation. 
- Relationship with municipal sweepers. 
- Mutual relationship among team members. 
- Perceived benefits on different interventions e. g. source separation etc. 
- Suggestion and comments. 
An official system of street sweeping and waste collection also operates in the area where the 
Suzukis were operating. SSIs were conducted with the municipal supervision staff responsible for 
the study area. The purpose of the interview was to understand the interaction of the official system 
with the private-informal system of the Suzukis. The interviews were also conducted with the senior 
municipal officers of the zone in which the study area is located. The purpose was to assess and 
understand the attitudes toward replication of the pick-up programme. The interview parameters for 
both the interviews are listed below; 
- Duties and responsibilities. 
- Method of field operation. 
- Deployment of new sweepers. 
- Attitude to house to house collection with pick-ups. 
- Problems/benefits because of pick-up system. 
- Method of assigning the duty of sweepers. 
- Power to transfer the sweepers. 
- Perceived constraints on the replication of the pick-up programme. 
- Comments and suggestions. 
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3.11.3 House to house survey 
Households were interviewed to understand the community satisfaction towards the programme, 
attitudes, the amount they contribute, perceived problems and solutions, options for the 
improvement and practices of separating recyclables. The interviews were done with the housewives 
or adult female representatives if the housewife was not available. The interviews were conducted 
by female surveyors who were postgraduate students in the Department of Social Work, University 
of Karachi. A pre-test was done before the survey and the questionnaire modified as a result. The 
questionnaire was prepared in the local language. A layout map and house numbers of the area were 
available and so sampled houses were marked. If a house was found locked or households were not 
willing to answer, the interview was conducted with the next house. Due to the high rates of crime, 
including armed burglaries in the city of Karachi, there were problems in getting access to the 
households, which resulted in a reduced number of interviews per unit time as compared to what 
was anticipated. The interview parameters are listed below and the questionnaire is attached as 
Annex 3.7. 
- Level of satisfaction over official system 
- Who collects household waste 
- Extent of sweepers involvement in collection 
- Works done by sweepers inside the house 
- Payment to sweepers 
- Arrangement with pick-up collection system 
- Problems due to pick-up collection system 
- Perceived benefits from the pick-up collection system 
- Separation practices of re-saleable waste components 
- Who sells what and takes money 
- Attitude towards source separation 
- Comments and suggestions 
3.11.4 Interviews with municipal and private sweepers 
Since all the houses in the area do not dispose of their waste through the Suzuki's system, a number 
of municipal and private sweepers were also operating in the area collecting the waste 
from the 
houses. The municipal sweepers are also deployed to the area to perform the street sweeping. 
However it was very difficult to interview sweepers for several reasons. One possibility was to 
approach them through their officers or immediate supervisors; this usually resulted 
in a biased 
attitude because: 
i. They usually do not want to disclose their problems or their 'relationship' to the official agencies. 
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ii. Municipal sweepers are reluctant to inform their supervisors and outsiders about their part-time 
jobs and additional incomes. 
The most common mistake made by other researchers and consultants was to reach sweepers 
through official agencies or charity organisations. Such access may significantly change the 
sweepers' attitudes. Hence interviewing sweepers is a sensitive and challenging job. This task was 
made easier for the research by the help of an educated young man, who belongs to a sweepers 
family and was living near the case-study area. The interview forms were explained to him, 
discussions were held, the surveys conducted and spot checks were made by the author and thus 
better quality and more reliable information was obtained. The interviewer was well aware of all the 
matters related to sweepers and also understood the purpose of the research. He was intelligent. 
frank and informative. A nominal payment was made to him for the work by the author. The 
questionnaire used is attached as Annex 3.8. The parameters covered in the interviews with the 
sweepers are given below: 
- Job status i. e. municipal or private. 
- Official duty area if municipal sweeper. 
- Involvement in house to house collection of waste. 
- Number of houses from where waste is collected. 
- Other works done by sweepers in the house. 
- Reduction in additional income after pick-up system. 
- Charges for waste collection service. 
- Separation practice of re-saleable components. 
- Assistance from pickers for separation. 
- Weights of components separated. 
- How often does he sells. 
- Involvement in any other part time job. 
3.11.5 Cleanliness assessment of the area 
An independent, cleanliness-assessment survey of the area was conducted as one of the performance 
indicators of the programme. In this survey a surveyor walks in the area covering each street and 
notes down the locations of large (larger than 3 m. diameter. ) fresh waste piles, garden waste, 
construction debris and aged waste piles. The surveyor uses different colour pens to indicate 
different types of waste piles on the map. The survey was conducted without any notification of the 
municipal staff or pick-up crew to avoid any chance of extra-ordinary arrangements. The survey was 
done on two different days, at different times of the day, with the help of different surveyors. to 
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avoid any further bias. This survey was repeated in different areas to understand the relative 
effectiveness of different interventions. 
3.11.6 Cordon survey 
A Cordon survey was conducted to estimate the number of itinerant waste buyers, sweepers and 
street pickers entering or leaving the area. In this survey, observers were placed at all the entry and 
exit points of the area, with the survey forms. Whenever an itinerant waste buyer or picker entered 
or left the area, the movement was recorded in the form. From previous investigations it was known 
that the itinerant waste buyers and pickers generally make only one trip to the area. The pro-forma 
used for the cordon survey is attached as Annex 3.9. 
3.11.7 Quantities of separated re-saleable materials 
In the case-study area the re-saleable materials from the waste are separated in three stages: 
i. Waste materials separated by housewives and sold to itinerant waste buyers. 
ii. Separation of re-saleable components by the street pickers at waste transfer points and selling to 
middle dealers on a weight basis. 
iii. Separation of re-saleable components by pick-up collection crews from the collected waste and 
selling to middle dealers on a weight basis. 
To assess the type of material and the weights of re-saleable materials separated from the houses, 
different methods were used which are explained below: 
In the first survey a sample pro-forma was prepared showing columns representing different 
materials' weights, a simple sketch signifying each material with names, a column to indicate how 
many days previously items had been sold to the IWB and the family size. The itinerant waste 
buyers, who were willing to supply information were provided with the pro-forma and asked to fill 
in details while purchasing materials and to ask family size. They were asked to enter the details of 
only the case study area on daily basis. The IWBs could not ask the households about family size 
and the days after which material is sold. After a period of two weeks ten IWBs provided the details, 
from eighty two houses. 
In the second survey, which also helps in cross-checking the details of previous survey, a 
few 
surveyors were sent to the area. They stopped at the most probable approaches to the area. The same 
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pro-forma was provided to each surveyor. When an IWB entered the area, the surveyor, after asking 
permission, accompanied him and noted down the weights of materials under each category. The 
surveyor accompanied him till he left the area. This survey was conducted for two days with 3 
surveyors and details of thirty six houses were collected from IWBs. 
To assess the total quantity of waste picked up by street pickers from the area also proved to be a 
difficult part of the exercise. Unlike IWBs the street pickers only weigh the quantities at the middle 
dealers' yard, when they sell it. They move into different areas during their collection round. The 
other major problem is that most of them have no formal education and cannot speak local 
languages. After several visits to the area, the author came across with a group of young pickers who 
were able to speak local languages. Several discussions were held and finally some of them agreed 
to report the quantities. That group used to operate in the research area and other areas as well. Thus 
the total quantities which they weighed at the middle dealers' yard were the re-saleable items 
collected from the research area plus other areas. The pickers, when offered some incentives, agreed 
to first operate in the research area, weigh the materials at the middle dealers' yard and then go into 
other areas. The reporting system was further improved by requesting one of the Suzuki driver in the 
same area to note down the reported quantities, since pickers cannot come at specified times and 
places. A nominal payment was made to the driver and pickers for collecting and providing this 
information. The data so collected was cross-checked by directly asking pickers in another area 
about the weights and areas covered. The pro-forma provided to the driver who was recording the 
quantities is attached as Annex 3.10. 
The waste collected from the houses by two Suzukis was transported to an open area. The re- 
saleable components such as paper, cardboard, bottles, plastics etc. are separated and sold to the 
middle dealers after weighing. The payment was made to the pick-up crew by middle dealers 
according to the weights of each material per kg. The driver of one of the pick-ups was given a pro- 
forma showing columns for different categories of materials. The driver provided the weights of 
separated components for a period of about eight weeks; the weights of different materials may be 
related to the total number and type of properties from which the waste was collected. The costs 
obtained for different categories of materials were asked and so the total income from the re-saleable 
items could be estimated. The pro-forma used to note down the quantities is attached as Annex 3.11. 
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3.11.8 Transfer point monitoring 
To monitor the activities at transfer points a survey was conducted. Observers were placed near the 
waste transfer point (dump, dust bin etc. ) at such a location that they may not affect the activities at 
the transfer point. They started observations from early morning to the late afternoon. The 
description of each person visiting, the time he spent and the activities he performed were noted 
down by the observers. The monitoring was conducted for 2 days each at 2 transfer points. The pro- 
forma used to monitor activities at transfer points is attached as Annex 3.12. 
3.12 Case Study II - The KAWWS programme 
This case study focuses on the activities of a community-based programme when a few housewives 
living in the same area had formed a group known as the Karachi Administration Women Welfare 
Society (KAWWS). The area is located in the district South of Karachi and known as Karachi 
Administration Employees Co-operative Housing Society (KAECHS). The group had also got 
themselves registered as a non-government organisation (NGO). A detailed discussion of the 
programme is included in Chapter 6. Various surveys, interviews, discussions and other techniques 
were used to understand the programme and its linkage with the municipal corporation. Since the 
NGO members were informed about the purpose of the research, they have provided their comments 
on the preliminary findings and the methodology adopted. In addition the NGO was contacted 
during the follow-up visits. The overall research strategy was similar to Participatory Action 
Research (PAR). The community attitude towards the programme and the effect of the programme 
on other private activities were assessed. The investigation parameters and methods were kept 
similar to those adopted for Case Study I. A list of all the surveys and investigations conducted, with 
the total number of people involved and the objective of the exercise are given as Table 3.4 and the 
description of the survey techniques used for each parameter are presented in the following sections: 
Fable 3.4 Summary of all surveys and investigations conducted in the area. 
Type of Investigation/ Total Number Sample Objective of the Exercise 
Survey (Population) Size 
Semi-structured interview with 4 1 To understand and assess the inception, organisation, 
the Office Bearer of KAWWS relationship with the municipal agencies of the 
programme. 
Semi-structured interview with 15 10 To understand their roles, duties, additional income, 
private and municipal sweepers practices of separation of recyclable etc. 
in the area. 
Discussion with the municipal 3 2 To discuss their roles, duties and attitudes toward the 
supervision staff in area programme. 
House to house survey on pre- 1298 houses 201 To measure impact of the programme, community 
prepared structured satisfaction over official role and KAWWS programme, 
questionnaire practices of separating re-saleable etc. 
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Discussion with District Level 1 1 To understand his attitude toý%ards NGOs programme Health Officer and general discussion on city problems. 
Cordon Survey for Street - 2 days To count number of them entering or leaving the area. 
Pickers and Itinerant Waste 
Buyers 
Cleanliness assessment of the - 2 days As performance indicator to determine location and 
area number of scattered waste piles in the area. 
Quantities of Separated 1298 houses 118 To get weights of different materials separated during 
Recyclable Materials different stages. 
Transfer Point Monitoring 2 points 2 To monitor the activities at the waste transfer point. 
3.12.1 Access to the programme 
The programme was made known to the author through publications of that group and several 
contacts were established before this research. The well organised set-up of the NGO proved to be 
very helpful in getting data, figures and other information. It was also helpful in making contacts 
with the sweepers and other people working in the area. There was a risk of biased attitudes and 
perceptions in the behaviour of households if they were contacted through the NGO, the household 
surveys and other investigations were conducted without the active involvement of the NGO. 
However, sweepers were difficult to interview and to initiate discussions with them was also 
difficult, so an officer of the NGO accompanied the author for interviewing sweepers and official 
supervision staff, except that several interviews were conducted independently for the purpose of 
triangulation. There were disadvantages of doing sweepers interviews' in the presence of the NGO 
officer. However, there was no alternative in this case. 
3.12.2 Interview with the programme organiser 
An in-depth semi-structured interview was conducted with one of the office bearers of the Karachi 
Administration Women Welfare Society (KAWWS) at her residence. The purpose of the interview 
was to understand the inception and development of the programme. The questions were asked 
about problems, organisation, budget and expenditure, linkages with the official system, interaction 
with the municipal staff etc. The interview was audio-recorded with the permission of the 
interviewee. The parameters covered during the interview are listed below: 
- Inception of the programme. 
- Motivation to start the programme. 
- Initial response from the community. 
- Problems from the community. 
- SWM programme. 
- Components and organisation of the programme. 
- Expenditure and income. 
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- Municipal attitudes. 
- Future plans. 
3.12.3 Interview with private and municipal sweepers 
The waste from the households is collected and disposed of by house helps (domestic servants), 
private and municipal sweepers etc. There are a number of municipal and private sweepers who 
visit the area and provide waste collection services. Interviews were conducted in the field during 
their early morning duty hours to understand their official role, their attachment with the NGOs 
programme, income and involvement in the primary collection of waste. The responses from 
sweepers were noted down on structured questionnaire forms. A total number of ten sweepers were 
interviewed, including seven private sweepers and three municipal sweepers. The parameters 
covered are given below and the questionnaire used was similar to that used in F. B. Area blocks 10 
and 11, attached as Annex 3.7. 
- Status of sweeper - municipal/private. 
- Lanes/houses in the duty area. 
- Number of houses attended. 
- Other work performed in the houses. 
- Monthly fee from each house. 
- Charges for sweeping and in-house work. 
- Charges for street sweeping if community is paying. 
- Practice of separating recyclables. 
- Selling practices of recyclable items. 
- Comments and suggestions. 
3.12.4 House to house survey 
To assess household involvement and satisfaction with the NGO's programme, satisfaction with the 
official system, payments they were making to the sweepers, their attitude toward the NGO's 
programme, the practices of separating and selling the re-saleable components etc., a house to house 
survey was conducted. The method used to conduct interviews was similar to that was explained 
in 
Section 3.11.3. A total number of 201 interviews were conducted from the randomly selected 
houses. The parameters used for the survey are listed below and the questionnaire 
is attached as 
Annex 3.13. 
- Satisfaction over existing level of service. 
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Person responsible for waste collection. 
Other work performed by sweeper. 
Payment to sweepers. 
Existence of lane level organisation. 
Form of lane level organisation. 
Attitude to KAWWS programme. 
Attitude to replication of KAWWS programme. 
Practice of separating recyclables. 
Person selling recyclables and taking money. 
Attitude towards source separation. 
Comments and suggestions. 
3.12.5 Discussion with district health officer 
The official system of street sweeping and waste collection was also operating in the area. 
Interviews were conducted with the municipal supervision staff responsible for the study area. The 
purpose of the interview was to understand the interaction of the official system with the NGO's 
system under study. The interviews were also conducted with the senior municipal officers of the 
zone in which the study area was located. The purpose was to assess and understand the attitudes 
toward replication of the NGO's programme. The interview parameters for both the interviews are 
listed below; 
- Duties and responsibilities. 
- Method of field operation. 
- Deputation of new sweepers. 
- Attitude on NGOs programme. 
- Perceived problems/benefits because of pick-up system. 
- Method of assigning the duties of sweepers. 
- Power to transfer the sweepers. 
- Perceived constraints to the replication of the pick-ups programme. 
- Comments and suggestions. 
3.12.6 Other surveys and assessments 
In addition to the above mentioned investigations, cordon surveys, cleanliness assessment and 
transfer point monitoring were conducted on principles similar to those explained in Section 3.11. 
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3.12.7 Quantities of separated materials 
In the case-study area the saleable materials from the waste are separated in two stages: 
i. Waste materials separated by housewives and servants and sold to itinerant waste buyers 
ii. Separation of re-saleable components by the street pickers at waste transfer points and sold to 
middle dealers on a weight basis. 
To assess the type of material and the weights of re-saleable materials separated from the houses, 
different methods were used. 
Quantities of the materials separated at the household stage were assessed using methods similar to 
those explained in Section 3.11.6. 
To assess the total quantity of waste picked up by street pickers in the area was the most difficult 
part of the whole exercise. Unlike IWBs, the street pickers only weigh the quantities at the middle 
dealers yard, when they sell them. They also cover a number of areas during their collection round. 
The other major problem is that, most of them have no formal education and, being immigrants, 
cannot speak local languages. After several visits to the area, the author came across a group of 
young pickers who were able to speak local languages. As in the F. B. Area there was no group 
operating which was willing to give details. Thus quantities from street pickers were only obtained 
through discussion with them at transfer points. 
3.13 Control Area 
3.13.1 General 
A control area was selected, similar to the areas selected for Case Study II and III but with no 
intervention and thus only the municipal system was operating in the area. The purpose of studying 
this area was to understand and produce a chain of evidence to aid understanding of the impact of 
the interventions in the KAWWS and the Suzuki area. The area selected was similar to Case II and 
III areas in terms of physical planning, infrastructure and socio-economic characteristics of the 
residents. The area was selected to be used for comparison with the other areas. Initially the area, 
known as Block C of North Nazimabad, was selected as the control area. The decision was taken 
after the desk study of Karachi Development Plan 2000 (KDA, 1991) and layout maps of different 
areas. A reconnaissance survey was conducted of the area before the actual survey started. During 
the reconnaissance it was found that, although the area is similar to the Case Study II & III areas, it 
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differs in physical layout. There were narrow lanes at the back of two rows of houses where 
residents used to dispose of waste. Such back lanes do not exist in the case study II and III areas. 
Thus a change in physical pattern of housing has also affected public habits towards waste disposal. 
As a result, the initially selected area of North Nazimabad, Block C could not be used as the control 
area. Another desk study was conducted and it was found that block 6 of Federal B Area is similar 
to the other two case study areas. There are altogether 300 houses in the Control Area out of which 
90 houses were interviewed. Finally block 6 was selected as the control area and investigations 
similar to the other two case study areas were conducted. The primary objective of this study was to 
study the private informal practices operating, the public altitudes toward solid waste management, 
their present disposal practices, the role of informal activities, expenditures on waste disposal etc. A 
summary of all surveys and investigations conducted for the purpose is given below. 
Table 3.5 Summary of all surveys and investigations conducted in the control area. 
Type of Total Number Sample Size Objective of the Exercise 
Investigation/Survey (Population) 
Semi-structured interview 23 23 To understand their roles, duties, 
with private and municipal additional income from waste 
sweepers in the area. collection, practices of separation 
of recyclable etc. 
Discussion with the 3 1 To discuss their roles, duties and 
municipal supervision staff attitudes 
in area 
House to house survey on 300 90 To assess residents' satisfaction 
pre-prepared structured with official system, existing 
questionnaire practices of disposal, expenditure 
and practices of separating re- 
saleable items etc. 
Cordon Survey for Street - 2 days To count number of them 
Pickers and Itinerant Waste entering or leaving the area. 
Buyers 
Cleanliness assessment of - 2 days As performance indicator to 
the area determine location and number 
of scattered waste piles in the 
area. 
Quantities of Separated 300 houses 44 To get weights of different 
Recyclable Materials materials separated during 
different stages. 
Transfer point monitoring 3 1 day To monitor the activities at waste 
transfer point. 
3.13.2 Interviews with private and municipal sweepers 
In the absence of any NGO initiated or private system of solid waste management in the control 
area. the system of collection is through municipal and private sweepers. The sweepers charge a 
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monthly amount from the residents, collect waste and dispose it of to the nearest transfer point or 
open area. The problems in interviewing sweepers are discussed in Section 3.11.4. The same 
parameters and questionnaire was used for these interviews as given in Section 3.11.4 and Annex 
3.8. During the survey of the control area and while having informal discussions with sweepers and 
supervision staff, it was discovered that the sweepers sell and purchase rights to collect waste from 
the group of houses. To further understand this phenomenon, short interviews were conducted with 
somebody who was known to the sweepers in various areas. The questionnaire is attached as Annex 
3.14. 
3.13.3 House to house survey 
A house to house survey was conducted to assess the public attitudes, present system, payments for 
service, practices of source separation etc. The survey was conducted by interviewing 
representatives of ninety households. The interviews were conducted with housewives, through an 
experience female surveyor, who is also a part time faculty member of the Department of Social 
Work at the University of Karachi. The author accompanied the surveyor during this survey. The 
map of the area was available and so randomly selected houses were marked on it. The parameters 
used for survey are given below and the questionnaire used is attached as Annex 3.15. 
- Satisfaction with the existing system of waste management. 
- Person who takes waste for disposal from the house. 
- Payment to municipal/private sweeper. 
- Other works performed in-house by that sweeper. 
- Time at which he attends the house. 
- Satisfaction over existing sweeper service. 
- Attitude towards pick-up collection systems. 
- Practice of separating recyclable. 
- Who takes money. 
- Willingness to further source separate materials. 
- Other suggestion and comments. 
3.13.4 Semi structured interviews with municipal staff 
At the time of the survey the field supervision staff in the control area were not available. 
The re- 
shuffling of local bodies was also taking place. It was very 
difficult to interview somebody in the 
area. The only person with whom an interview was possible was the chief sanitary 
inspector, who is 
in charge of the control area plus other areas. The interview was not very 
helpful in understanding 
the official attitudes. 
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3.13.5 Transfer point monitoring 
The monitoring of transfer points was conducted for one day each at three points. The technique 
used was similar to the technique used for Case Studies I and II. 
3.13.6 Other survey 
A cordon survey was conducted to estimate the number of pickers, IWBs and sweepers in the area. 
A similar cleanliness survey was conducted. The survey was done on two different days during 
different times of the day with the help of two different surveyors. The technique used was similar to 
that used for the Case Studies I and II. 
3.13.7 Quantities of separated materials 
The quantities of materials purchased by IWBs were obtained using a technique similar to one used 
for Case Studies I and II. 
Based on the lessons learned from the two previous case studies, particularly chances of inaccuracies 
while entering data, only the `surveyor accompanied' method was used with IWBs in the control 
area. The IWBs were stopped at the most probable approaches to the area. The same pro-forma was 
provided to each surveyor. When an IWB entered the area, the surveyor after asking permission, 
accompanied him and noted down weights of materials under each category. The surveyor 
accompanied him till he left the area. This survey was conducted for two days with 3 surveyors and 
details of 44 houses were collected from IWBs. 
The quantities from street pickers were only assessed by asking them total quantities collected daily 
and the number of areas covered. The simple questionnaire is attached as Annex 3.16. 
In this way the field data collection was concluded. The thesis chapters are organised in a similar 
way. The informal recycling is discussed as an introductory and exploratory chapter. Then the area- 
based studies are discussed in which comparisons are made with the control area. Finally the 
primary collection system through sweepers is discussed. 
3.14 Analytical framework 
An analytical framework was established after the completion of basic data and information analysis. 
Field notes were written during the stay in the field and some quantitative data was analysed for 
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preliminary reports, which were submitted to the organisers of different private-informal activities 
for their comments. The organisation of data and planning for data analysis was started in October 
1994 and continued till December, 1995. During the data analysis phase it was identified that in 
addition to the studies of the on-going systems and the interventions, the primary collection systems 
through sweepers is another extensive informal activity. The sweepers appeared as the key link 
between the community and the official system in solid waste management. The sweepers activities 
fulfil an important service gap and operate as an informal activity within the official system. The 
data and information obtained from sweepers in different areas is analyzed and included as a separate 
case. Since the key research question is related to the integration, so each chapter gives arguments in 
favour of and against the integration. This chapter describes the gradual development of the 
analytical framework from more general indicators in the beginning to groups of specific indicators 
later on. 
3.14.1 Categories of indicators 
The indicators used to understand the present integration of the private informal activities and the 
official system, and the future prospects for such an integration, were measured using different 
variables. For example, participation in the programme is an indicator; measured through monthly 
payments to the programme, attendance in the programme's meetings and use of the service. During 
the analysis phase of the research another closer look was taken at those indicators and it has been 
found that all the indicators may be placed in two broad categories: 
Benefits and Constraints; The benefit indicators may be considered as the opportunity indicators 
for integration. The opportunities from the informal activities are in terms of material recycled, 
employment, service to a number of houses etc. Then there are attitudes of different groups toward 
each other. Some attitudes favour integration and some do not. Such variables are placed in both the 
broad categories, the benefits and constraints. Then comes the structural or operational linkages 
within those activities, mostly inter dependencies (between official and informal) or the intra 
dependencies (within the informal group). Such variables, although important for the existence and 
operation of the informal activity, may be a constraint to integration. There are certain problems 
associated with the activities which are also important for further development of that activity. These 
problems are classified under constraints. The actual benefits and constraints to integration will 
depend upon who initiates integration. 
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In all the four cases studied, the complete set of important variables was developed. A complete list 
of all the indicators, variables and the justification for their inclusion is included in Annex 3.17. 
3.14.2 Research Questions 
It was felt important that the thesis will answer a number of questions around the guiding hypothesis. 
It is important to develop a list of such expected outputs at the beginning of the research process. 
Thus a list of research questions was developed at the beginning of the data and information analysis 
process. The list was again audited after the data collection phase and the data analysis phase to see 
how adequately the collected data answers the research questions. Each research question provides 
only a partial answer to the question of integration and the focus of the research. All the answers 
give an overall picture of the research topic and a rounded answer to the main hypothesis. The nature 
of the anticipated key findings from each of the case studies and the formulated research questions 
are given in Annex 3.18. 
3.14.3 Analysis of qualitative and quantitative data 
The data obtained was both qualitative and quantitative in nature. The qualitative data was obtained 
from the open ended interviews, semi-structured interviews, news clippings, in-depth interviews with 
the residents etc. Most of the interviews were tape recorded or some notes were made in the field. 
The interviews were transcribed on the same evening that the interview was conducted. 
The quantitative data was obtained from the waste quantities obtained from itinerant waste buyers, 
whilst the quantities and prices were obtained from the middle dealers, main dealers and the 
recycling industry. Also the charges for the pick-up system, quantities of separated materials from 
pick-up crews, different payments made, other price figures etc. were analysed. All the quantitative 
data and the household questionnaires were entered into the Statistical Package for Social Sciences 
(SPSS) for Windows and required statistical parameters were calculated. The chapters describing 
different case studies are rich in both qualitative and quantitative information. 
3.15 Conclusions 
The research was started as an open-ended exploratory, process and gradually transformed into the 
multiple case study method. The established and recognised techniques of surveys and data 
collection were used. In addition a number of tailor made techniques were also used to supplement 
and cross-check the collected data. 
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The informal sector recycling, the Suzuki's programme, an NGOs programme and the municipal 
sweepers' systems were explored around the guiding hypothesis on integration. Upon conclusion of 
the data collection phase in all the sectors and geographical areas, it was found that the municipal 
and private sweepers (for description see Chapter 7) are hubs between the official systems and the 
community. Primary collection of solid waste is an important public need which is provided by 
sweepers. The informal recycling then appeared as an introductory and exploratory chapter. The area 
based studies are discussed in which comparisons are made with the control area. Finally he primary 
collection through sweepers is discussed. The arguments in favour of and against integration are 
discussed in Chapters 4 to 7. 
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Chapter 4 
Informal recycling 
4.1 Introduction 
This chapter discusses the private-informal activities in solid waste recycling based on the rapid 
appraisal explained in Section 3.8 of the methodology conducted in Karachi. Pakistan. The interface of 
the recycling activity with the official system of solid waste management was explored around the 
guiding hypothesis which states: 
Under the present conditions private informal systems in solid waste management cannot be 
formally integrated with the official system 
Where the term integration means in this case: 
The municipal sector formally accepts the activities as those which help the municipal corporation, 
give legal protection to the activities and protects the activities in future planning. 
This chapter initially introduces the actors involved in the recycling activity. This is followed by a 
description of the separation practices of re-saleable items by various groups. Since the separation 
practices are on-going, well established practices which benefit the groups involved, so they are 
considered as beneficial. The quality and quantity of separated materials are also discussed, since a 
reduction in quantity of the waste material is considered as the major, direct benefit to the solid waste 
management system. The description of the benefits of the recycling activity is followed by a 
description of the constraints which might make formal integration impracticable. Finally, conclusions 
are drawn about the integration of the informal activity with the official system. The concluding 
sections of the chapter also discuss the important lessons learned which paved the way for the next 
phases of data collection designed to further explore the question of integration. 
4.2 Major groups and their activities 
The Private Informal System of Recycling is compose of a number of activities and performed by 
different groups, as already shown in Chapter 3, Fig 3.1. The «aste management stream starts 
from the 
households and ends with the disposal or reuse of the materials. The informal activities are attached 
with each step in the waste management chain. Fig. 4.1 presents a lay out of the logical sequence of 
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various arguments, as they are presented and discussed in this Chapter. The titles of the main arguments 
are listed in the larger rectangular boxes and all the related points are shown around these boxes. 
Households 
Introduction of Key 
Actors 
Dealers and Traders 
Pickers and Sweepers 
Industn 
(Common Practice 
Benefits 
(Reduced Waste Quantities 
Additional Income 
Help to Poor 
Opportunities for 
Integration 
IPublic Attitudes Municipal Attitudes 
Constraints 
Denendencies and Relationships 
(Attitudes of actors I 
Conclusions 
Fig 4.1 Logical sequence of arguments. 
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A description of some of the actors and activities, as previously described by other researchers, is 
included in the Literature Review. 
In the city of Karachi, major quantities of re-saleable waste components are separated at source or at 
the stage when the waste is transported for disposal. In all these stages a number of groups are involved 
performing different types of activities. All these activities provide jobs or additional income to a 
number of people. Waste quantities, compositions and characteristics change and affect the official 
system of waste management in a number of ways. A number of these activities operate independent of 
the municipal system of SWM and the main thrust behind the operation of these activities is the existing 
market for the separated materials. Table 4.1 gives a brief description of the actors involved. the 
separation activity and the stage in the solid waste management stream. 
Table 4.1 Summary of actors and activities in the informal recvclin2 process. 
Stages Actors Activities 
Source Households Separate and store the saleable waste components. Sell the separated 
components to itinerant waste buyers. 
Source Domestic Servants Separate and store the saleable waste components in high income areas. 
Sell the separated components to itinerant waste buyers. 
Source Sweepers Collect waste from different sources. Separate and sell saleable 
Primary components during primary collection of solid waste. The remaining 
Collection waste is disposed of at transfer points or open plots. 
Streets Street Pickers Separate the saleable components from waste on streets and transfer 
Transfer Points points and sell them to their group leaders or dealers. 
Source Itinerant Waste Buyers Purchase separated waste from the households and other sources and 
sell it to middle dealers. 
Source, Streets Middle Dealers Purchase materials from itinerant buyers and sell it to the main dealers. 
and Transfer Also process some materials to reduce the transportation cost. 
Points 
Source, Streets Main Dealers Purchase bought waste from middle dealers and sell it to the recycling 
and Transfer industry. Process and sometimes categorise materials 
for further 
Points transportation. 
Source, Streets Recv'cling Industry Convert waste materials to other saleable products. 
and Transfer 
Points 
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The largest group of people involved in informal recycling is the households. They do not allow the 
re-saleable waste components into waste and store them for resale. When sizeable quantities of 
materials accumulate the whole lot is sold to the itinerant waste buyers. The payment is made on the 
basis of the weight of each individual material. In high income areas domestic servants first access 
the re-saleable components which they sell, often from their own low income, residential areas 
Itinerant waste buyers move along the streets with a push cart, a donkey cart, on a bicycle or on foot 
(See Plate 2) and buy the separated materials. Most of the itinerant waste buyers buy waste. 
However, there is also a small group called 'Barterers', who exchanged waste components for goods 
such as tea mugs, confectionery, kitchen utensils etc. This research covers only those itinerant waste 
buyers who moved in the residential area with their push carts. 
Middle dealers purchased all the collected components from itinerant waste buyers. They have 
permanent plots of land or shops from which they operate their business. A number of middle dealers 
get materials regularly from the itinerant waste buyers who are a major source of materials. However, 
they also get materials from households, shopkeepers and other sources. There is also a separate 
category of middle dealers called `Group Leaders' who purchase materials only from street pickers 
rather than from itinerant waste buyers. The quality of material from pickers is inferior in quality and 
different in type as compared with that bought from itinerant waste buyers; thus it is traded by a 
different chain of dealers. 
When the waste purchased and stored by middle dealers accumulates to the equivalent of a lorry load 
it is transported and sold to the main dealers (or wholesalers). A number of main dealers have 
established businesses, with a large piece of legally hold and facilities like water, power, telephone, 
weigh bridge etc. The main dealers deal in single materials and have established contacts with the 
industry who use waste material for recycling. The main dealers in paper and ferrous metals 
generally have large scale operations but for materials like plastics and glass the operations are 
relatively small. This distinction of scale exists because in Pakistan ferrous metal and paper are 
recycled by large industries. whereas small cottage-based industries are involved in the recycling of 
glass, plastics and other materials. 
The informal recycling system depends upon its access to waste. Access is not an issue in the case of 
the separation of cleaner materials at source and its trade through the itinerant waste-buyers' chain. 
However, access is an important issue for waste pickers since the waste which they separate on the 
streets and at transfer points is municipal property. 
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The separated waste from the households and waste from commercial and industrial sources 
ultimately reaches the large and small scale recycling industries. The recycling industries not only 
vary in scale of production and number of employees but also in raw materials and final products. 
The waste materials are converted into re-saleable raw materials or finished products in the recycling 
industry. 
4.2.1 Other Groups 
In addition to the groups mentioned in Table 4.1 there are other groups who play an indirect role in 
the informal recycling. For example officers responsible for the planning and operation of solid waste 
management may play an indirect role in the whole stream of waste recycling. However, in practice 
their role is restrained by various socio-political constraints. A detailed discussion of the role and 
attitudes of municipal officers is included in Section 4.4.2. 
In Karachi there are also urban activists and community groups involved in the improvement of 
waste collection services in their area. There is also a well known Non-Government Organisation 
(NGO) known as Orangi Pilot Project (OPP) one of whose programmes offers loans to the informal 
sector including itinerant waste buyers and middle dealers. Although such agencies are not a part of 
the informal process, their views were sought to understand the process. 
Key Points from previous discussion 
1. The private-informal system of solid waste recycling comprised a number of groups and activities. 
2. The groups and activities were inter linked and connected with each other. 
3. The nature of activities in the informal system varied from totally informal activities to large scale 
formal activities: all were private. 
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4.3 Benefits 
This section discusses the benefits of the informal recycling for integration. These benefits are 
considered as opportunities for integration. A number of benefits have been mentioned by researchers 
from different perspectives. They may be categorised into three major groups: 
1) There are macro level benefits of the informal recycling. A number of them have been previously 
mentioned by many researchers. Some examples of such benefits may be government savings in 
foreign currency and less import of raw materials. 
2) There are social and economic benefits. A number of economic arguments are often supported by 
social and ecological justifications such as extra income and employment for the poor. 
empowerment, saving forest etc. 
3) Direct benefits to the solid waste management systems such as reduction in the waste quantities. 
This section focuses mainly on the group 3 type benefits, in addition some information on the 
provision of employment is provided to show the extent of the activity. 
4.3.1 Source separation 
The separation of valuable components from waste is a common practice at the household level 
which gives a value to the waste products and an additional income to the households. The small 
enterprises of waste trading and recycling employ people and recycle waste. Most of these activities 
operate without any support from the government or any donor. 
This section will discuss quantities of materials, composition of materials and income to the 
household from the separation. As shown in Table 4.1 the saleable components from the household 
waste are separated and sold to the itinerant waste buyers. The separation practices are well 
established and as a result quantities of certain waste components such as bottles, newspaper, 
bread, 
ferrous cans etc. are considerably reduced in the waste stream. The structured surveys were 
conducted in various areas of Karachi to understand the extent and nature of the separation activity. 
Table 4.2 reveals that more than 80% of the household respondents in all the sample areas admit that 
they separate and sell the re-saleable materials regularly. However, the quantities and types of 
materials vary significantly from one income group to another. On the other 
hand the percentage of 
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people regularly doing source separation on a voluntary basis in a developed country' such as England is 
as low as 10% (IWM, 1990). The higher number of households separating and selling re-saleable 
materials in Karachi is mainly due to the financial incentives attached to the separation. 
Table 4.2 Percentages of responding population who regularly separate components from 
their household waste in Karachi. 
Area (Valid Sample) Area Description (Plot size Percentage Regularly 
average s -yds) Separating 
Yasinabad (86) Lower Middle Income (200) 97 
F. B. Area Block 10 & 11 (206) Higher Middle Income (450) 83 
F. B. Area Block 6 (80) Higher Middle Income (685) 95 
Administration Society (199) Higher Middle Income (350) 97 
Data collected in early 1993 and mid 1994. 
4.3.2 Source separated quantities 
The quantities of materials separated vary significantly from one household to other within the same 
income group. The quantities obtained from IWBs (as described in Section 3.8.2 of methodology) 
icvealed that each household sold a whole lot of waste materials separated over a number of days to 
IWBs. The price paid for these materials is based on the individual price of each material in the whole 
lot. The mean weight of the lot from the sample areas range from as low as 2.76 kg to as high as 1 1.3 1 
Kg. The lot also sometimes contains bulky items such as furniture, carpets, steel pipes etc. Such items 
are not bought on the weight basis. Weights of those lots which have been sold to IWBs in different 
; areas are given in Table 4.3. For the purpose of generalisation data on this particular aspect has been 
obtained from various areas in Faisalabad by the author during his input for the ODA's study (ODA. 
1094). 
Table 4.3 Details of waste lots (in Kg) as sold to itinerant waste buyers from different 
: areas of Karachi. 
Area (Sampled Houses) Area Description Average Weight 
(Min. - Max. ) 
Standard Deviation 
Administration Society (36) Higher Middle Income 2.76 (0.400 - 8.00) 1.91 
I, ' B. Area Block 10 & 11 (39)1 Higher Middle Income 3.34 (0.400 - 8.10) 2.44 
I, '. B. Area Block 6 (45) 1 Higher Middle Income 3.43 (0.400 - 16.00) 3.22 
F. 13. Area Block 10 & 11(42) 2 Higher Middle Income 6.45 (0.500 - 21.50) 4.08 
Administration Society (50)2 Higher Middle Income 3.42 (0.250 - 10.50) 2.47 
Orangi (56)' Low Income 1 1.34 (3.00 - 29.00) 5.60 
Oulberg, Faisalabad (52)l Higher Middle Income 5.49 (1.50 - 17.00) 3.44 
1)ouglaspura, Faisalabad (24)1 Low Income 10.27 (1.00 - 19.25) 4.65 
l)ogar Busti, Faisalabad (38)l Low/ Middle Income 8.38 (1.50 - 66.00) 10 49 
Notes: I= Supervised Surveys, 2= Unsupervised Surveys, ti = Unsupervised but low income so details obtained. 
1',: ase reter to Chapter 3 for details of surveys. 
ill the data is from Karachi, except where Faisalabad is mentioned. 
l'lA sizes and monthly incomes from secondary sources (AERC, 1988 and ODA, 1994) are used to describe the area. Data 
Alected in early 1993 and mid 1994. 
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The variation in the quantities of materials was due to differences in the number of days for which 
materials were stored, available storage space in the houses and the consumption pattern of the 
households. It is important to note that the waste lots sold to IWBs are higher in weight in the low 
income areas as compared to the high income areas. Our observations and discussions with itinerant 
waste buyers revealed that residents in low and lower middle income areas are more resource conscious 
and do not dispose of any re-saleable waste components in the waste streams. The extent of separation 
is greater in low income areas as compared to high income groups. The other important factor is the 
presence of domestic servants and their access to the household waste in the high income areas. In depth 
discussions with the respondents revealed that domestic servants in high income areas separate and sell 
certain materials with or without the consent of the households. 
To estimate the per capita separation rates, the number of days over which the separated waste was 
generated, the family members who generated that waste and the weight of the waste lot sold to the 
IWB were obtained. Information was obtained mainly from supervised surveys and a few un-supervised 
surveys. Such information could not be obtained in some unsupervised surveys since the IWBs were 
reluctant to ask about family size. In this way per capita separation rates were calculated by knowing 
the total weights of the waste lot sold to the itinerant waste buyers, family size and number of days after 
which waste was sold. The simple equation used to calculate per capita separation rates is: 
Per capita separation rates (kg/ person/ day) = Total weight of the lot (kg)/ family size/ number of 
days after which lot was sold. 
The per capita separation rates thus obtained from different areas are shown in Table 4.4. 
Table 4.4 Per capita separation rates in (kg per person per day) in different areas of 
Karachi- 
Area (Valid Sample) Area Description Mean Weight 
/ erson/day 
Range (kg/ 
person/ day) 
95% Confidence 
Administration Society (36) Higher Middle Income 0.0049 0.0006 to 0.012 0.0037 - 0.006 
F. B. Area Block 10 & 11 Higher Middle Income 0.0178 0.0004 to 0.113 0.0112 - 0.0243 
(39) 
F. B. Area Block 6 (45) Higher Middle Income 0.0092 0.0003 to 0.028 0.007 - 0.0114 
Douglaspura, Faisalabad Low Income 0.0720 0.0074 to 0.1991 0.0522 - 0.0918 
(24) 
Dogar Busti, Faisalabad (38) Low/ Middle Income 0.1038 0.0108 to 0.6663 0.0654 - 0.1415 
Orangi (56) Low Income 0.1214 0.0305 to 0.2952 0.1051 - 0.1377 
Data collected in early 1993 and mid 1994 
74 
The per capita separation rates vary significantly within different income groups. They are higher in 
low income areas as compared to high income areas. The reason is the separation and sale of 
materials by low income households directly to itinerant waste buyers. 
The re-saleable components were separated at the household level reducing quantities which 
otherwise appear in the waste steam. It is important to compare waste separation rates with waste 
generation rates to estimate actual reduction in the weight because of separation practices. The per 
capita waste generation rates as measured at the house door level was 0.359 and 0.224 for F. B. Areas 
and Orangi respectively (NESPAK, 1992) and for Douglaspura and Dogar Busti as 0.226 and 0.375 
respectively (ODA, 1994). The separation rates are compared with the waste generation rates in 
various areas to estimate actual reduction in the waste quantities and are given Table 4.5 
Table 4.5 Per capita separation and generation rates. 
Area Description Generation Rates 
(kg/ person/ day) 
Separation Rates 
(kg/ person/ day) 
Percentage Reduction in Waste 
F. B. Area Block 10 0.359 0.0178 5 
& 11 
Douglaspura, 0.226 0.0720 32 
Faisalabad 
Dogar Busti, 0.375 0.1038 28 
Faisalabad 
Orangi 0.224 0.1214 54 
Data collected in early 1993 and mid 1994. 
Variations in waste generation rates is a common phenomenon. Large variations have been obtained 
even in those cities where waste sampling is done regularly based on a large sample (Matsuto and 
Tanaka, 1993). Table 4.5 gives sonne idea about the proportion of waste separated at source. All the 
data from different areas of Karachi is combined to obtain a single mean value for the separation rate. 
The mean separation rate figure thus obtained for all the areas of Karachi was 0.0727 kg/ cap/day 
with a standard deviation of 0.1214 and the 9 5% confidence intervals of 0.0587 and 0.0867. The 
statistical test to check the distribution of data suggests that the data is skewed towards the lower 
values from the mean. The reason is the large representation of high income groups in the sample 
with the lower separation rate. Representative samples from all the income groups is required to 
estimate the separation rates for different income groups. Use of different statistical M-estimators 
suggest a separation rate of 0.04 kg/ cap/day for the middle and high income areas and a separation 
75 
rate of 0.08 kg/cap/day for the low income areas. Considering the generation rates in the two areas as 
shown above it may be estimated that a reduction of about 35% and 10% by weight takes place in the 
low and high income areas respectively. The separation rates in the high income areas do not take 
into account the separation by domestic servants, a factor which will take our estimates to the higher 
values. This reduction in waste quantities only considers separation at source. Further separation by 
street pickers takes place at transfer points and on the streets. 
4.3.3 Composition of source separated waste 
The composition of different waste materials in the separated lot differs from one area to other. Waste 
materials which are easier to separate, comparatively cleaner, safe and non-biodegradable are usually 
separated in all income groups. An example of such a material is newspapers which is separated and 
kept in all the income groups. There are categories of materials which are comparatively dirty and 
because of sharp edges, higher volume and other reasons, difficult to separate and store. Such 
materials are usually not separated by a proportion of the households in high or middle income areas. 
An example of such material is metallic cans and broken glass. However, residents in low income 
areas take the risk and separate and sell such materials. 
The composition of separated material also depends upon available value which further depends upon 
the markets. This is generally true but in some cases markets (or recycling industries) form because of 
separation practices. For example food waste, particularly bread, is not disposed of in the waste 
because of cultural and religious reasons among the Muslim population in Pakistan. Since such large 
quantities of bread are separated and kept so re-use and recycling practices have developed through a 
chain of itinerant waste buyers and middle dealers. However, in the case of other materials separation 
at source is done because of existing markets for the materials. 
The percentage composition of the separated materials in different areas is shown in Table 4.6. Fig. 
4.2 shows the average percentage composition of the major household waste components separated in 
all areas of Karachi. The most commonly separated materials in all income groups are newspapers, 
bottles, ferrous metals and plastics. There was some variation in materials such as newspaper and 
cardboard/paper between the high and low income areas, because of differences in the literacy rates 
and ease of separation. The weights of the English newspaper is higher in the separated waste from 
high income areas as compared to low income areas. The materials which appeared most in the 
quantities in all the areas were bread, cardboard/paper and ferrous metal. Other investigations 
revealed that the major sources of cardboard were shops and, probably details of materials from 
shops were included in the unsupervised surveys. 
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Table 4.6 Percentage composition of materials senarated hv hn»ýPt, ýraý 
Area card/pap. alumi 
nium 
copper hard 
plas. 
soft 
plas. 
glass glass 
bott. 
bread n pap 
eng 
n pap ferr. 
urd metal KAS 1 30.47 1.76 2.01 2.61 0.30 2.51 5.13 13.07 7.44 11.46 23.23 
CA 33.94 1.23 3.89 3.35 0.26 1.23 4.86 20.66 5.09 3.27 22.22 
LIKAR 5.51 0.24 0.00 13.69 0.00 4.09 18.57 30.68 0.00 1.42 25.81 
KAS 2 18.42 0.58 0.00 1.17 4.09 0.58 4.39 30.41 5.85 9.36 25.15 
Average 17.70 0.63 0.82 6.16 1.23 3.49 8.02 25.90 4.84 8.36 22.85 
Details of Areas: 
KASI = Karachi Administration Society (un-supervised), FBA = Federal B. Area, CA = Control Area, LIKAR = Low income area in Karachi, KAS = Karachi Administration Society, FBA = Federal B. Area. 
Data collected in early to mid 1994. 
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Fig 4.2 Percentages of major components in the separated waste at the household level 
in all areas of Karachi. 
4.3.4 Income from source separation 
Additional income from the waste is a major benefit to the households in low and middle income 
areas and is again an opportunity to integrate the informal recycling with the formal system. This 
income may also go to the children, women and old people who do not have a great share in regular 
income sources at the household level. Discussions with IWBs confirm such findings when they 
observed that a number of their customers are children, women and old people. Further research 
is 
required to investigate the distribution of income from waste within the household. It may 
be 
concluded that a reduction in waste quantities at source is a major benefit to solid waste management. 
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The reduction in waste quantities is achieved because of established separation practices at the 
household stage. In addition such practices give an additional income to the households. All the 
materials are purchased on the basis of a per unit price. The prices paid to the households by I%VBs 
for different materials are given in Table 4.7. Using random checks it was observed that these prices 
were same in all the areas of Karachi. 
Table 4.7 Prices paid to the households by itinerant waste buyers for different materials 
in Karachi (1994). 
Waste material (typical sources) Prices in Rs per Kg 
Urdu Newspaper 2.00 
English Newspaper 2.50 
Ferrous Cans (cooking oil etc. ) 5.00 
Ferrous Metals (pipes, fittings etc. ) 6.00 
Bottles (cold drinks, medicine etc. ) 1.00 
Glass (window glass, broken bottles etc. ) 0.25 
Plastics (soft) 6.00 
Plastics (hard) 8.00 
Paper, Magazines etc. 1.00 
Bread (food waste) 1.00 
Aluminium (foil, cold drink cans etc. ) 30.00 
Copper (old utensils) 20.00 
Note: Rs 31 =I US $ and Rs 48 =1 UK Pounds in the year 1994. 
The data on the number of days after which materials are sold by the households reveals that the 
frequency of sale was greater in low income areas as compared to high. The average number of days 
after which materials were sold was 15 days in low income areas of Karachi and more than 40 days 
in higher and middle income areas. The reason might be frequent need of money by the poor people 
as compared to the rich. The average amount of money obtained by the household per selling lot 
ranged between Rs 9.55 and 31.24. This amount gives an average per family per month income range 
of Rs 2.94 to Rs 60.9 over different income groups. The family income on the low income families is 
sitiificantly supplemented by separating and selling re-saleable materials. The house servants, as 
discussed above, separate and carry waste components to sell. In addition, the possibilities that 
residents in the low income areas bring waste from offices and from houses in high income groups 
must not be discounted. Such details need further investigation. It may be concluded that the 
separation and sale of different materials provide significant additional income to the households. 
I 
4.3.5 Employment 
Another major benefit of the informal recycling system is the provision of employment. Although 
this is not a major benefit from the standpoint of proper solid waste management it is an extremely 
important factor for a developing country like Pakistan where a high proportion of jobs are provided 
by the informal sector. It is extremely difficult to assess how much employment the sector provides 
because of its informal nature. Some simple exercises were conducted in Orangi to estimate number 
of itinerant waste buyers operating in the area. 
Estimation of itinerant waste buyers operating in an area is difficult, since the IWBs are totally 
informal in nature and not registered with any agency. They also operate without any time tables of 
routes. The settlement of Orangi is predominantly a low income area. The geography of Orangi is 
such that it is very difficult for local IWBs to collect waste from other areas and similarly it is very 
difficult for the IWBs operating in other areas to enter into Orangi. Thus a basic assumption was 
formed: the IWBs operating in Orangi sell the collected waste materials in Orangi. The number of 
IWBs regularly selling purchased materials to the middle dealer was usually the same. Thus middle 
dealers were asked how many middle dealers there were in Orangi and how many IWBs were 
attached to each middle dealer. The information was cross checked by asking different middle 
dealers. The information obtained is summarised as follows: 
There were 10 middle dealers in Orangi who use to purchase materials from about 80 itinerant waste 
buyers daily in addition to their contracts with industry and offices etc. There were 40 middle dealers 
in Orangi who purchased materials on average from 20 itinerant waste buyers each. 
Thus the total number of IWBs operating in Orangi was 1600. The total population of Orangi was 
estimated at 800,000. Thus there were 20 itinerant waste buyers per 10,000 population and 0.63 
middle dealers per 10,000 people operating in the low income area of Orangi. Other investigations 
revealed that the number of itinerant waste buyers operating per unit population are lower in middle 
and high income areas as compared to low income areas. The reason may be lower quantities of 
waste separated in the high income areas. Extrapolation of the information obtained from Orangi and 
from high income areas of Karachi suggest that there were around 800 middle dealers in Karachi 
getting material from around 15,000 itinerant waste buyers. In addition a very high proportion of 
people work as waste pickers in a city with an officially estimated population of 8.5 million. 
The itinerant waste buyers and waste pickers provide the greatest employment in the recycling chain. 
In addition there are dealers and traders of waste and the workers employed by them. The recycling 
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industries also employ a large number of labourers. Generally the informal recycling sector is a major 
sector of employment. 
4.3.6 Separation by sweepers 
In the middle and high income areas of Karachi municipal and private sweepers collect waste from 
the houses. Detailed discussion on how this system operates is included in Chapter 7. When the 
sweepers collected waste they were also separating re-saleable materials from the waste. However, 
surveys and discussions revealed that this was not a regular activity performed by all the sweepers. It 
depended upon; 
- the duty area of the sweeper; 
- the number of houses from which the sweeper collected waste; 
- the composition of waste from that area; 
- opportunities available for other jobs; 
If the duty area of a sweeper was on main roads, parks or playgrounds or any such area where there 
are limited opportunities to access the cleaner waste from households, he might not get involved in 
the separation of waste. Table 4.8 shows that if a sweeper was getting household waste from a 
considerable number of houses from which he can separate a saleable quantity of waste which is 
worth taking to a middle dealer then lie would definitely establish a system for separation. In the 
table below the sweepers who collected waste from 11 to 30 houses were mostly involved in the 
separation. If the sweepers collected waste from a higher number of houses, i. e. more than 30, then 
they may not have time to separate resaleables but obtained a sufficient income from the waste 
collection service itself. 
Table 4.8 Number of houses from where sweepers collect waste and their practice of separating 
and selling waste. 
Number of Houses Yes: Separate Re-saleables No: Do not Separate Re-saleables 
Number Percentage Number Percentage 
1-10 2 2.5 7 8.9 
11 - 20 22 27.8 8 10.1 
21 - 30 20 25.3 1 1.3 
31 - 40 12 15.2 0 0 
more than 40 7 8.9 0 0 
Data collected in 1994 
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The composition of waste and particularly quantities of re-saleable materials, is important from the 
sweeper's point of view. Areas where quantities of re-saleable components in waste were significant 
are more attractive for sweepers. The other important factor is the availability of opportunities for 
additional income from other jobs such as waste collection services to the households. If there was 
more demand for a waste collection service, sweepers were not interested in the separation activities 
of waste and looked for more contracts for waste collection from the properties. 
The survey revealed that about 80 % of sweepers admitted that they regularly separated saleable 
items from the waste in a sample of 79 valid cases. They were able to separate 2 to 4 Kg of waste 
components daily. The triangulation surveys to cross check quantities showed that the actual 
quantities may be higher than this. The composition of separated waste is inferior to that separated at 
the household stage. Further details about sweepers' practices of separating and selling waste are 
discussed in Chapter 7. 
4.3.7 Separation on streets and at transfer points 
The waste collected by sweepers was disposed of at streets corners, on vacant plots and at transfer 
points. The waste, whilst awaiting collection, was sifted through by street pickers who moved from 
one area to another area collecting re-saleable waste. Reduction in waste quantities is a major benefit, 
but it was difficult to estimate how much waste each waste picker collected, the area in which he 
operates and the composition of what he collected. The quantities of waste collected by a picker 
depend upon his age, sex, health and mode of transport (such as using a bicycle etc. ). Different 
techniques were tried to find the weights that each picker collected as discussed in Sections 3.8.6 and 
3.11.6. The most reliable results were obtained from the F. B. Area blocks 10 and 11, where young 
pickers regularly provided information about weights of materials which they collected from a 
specified area. The weights of material for 26 picker-days were obtained. The average weight 
collected by pickers was 16.5 kg per day, which ranged from 7 Kg to 26 kg. Pickers reported those 
quantities as the categories of materials which they sell. According to their reported categories, 90% 
by weight of their collected materials was paper and cardboard. There were two problems with the 
above method: 
Firstly one cannot estimate separated materials per unit area or population, number of houses or any 
other denominator for generalisation. 
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Secondly, the other problem with such data is that the Suzuki collection trucks (refer Chapter 5) were 
also operating in the same area to collect waste and so household waste arising as observed were 
relatively low on the streets and at transfer points as compared to the other areas. 
Consequently, a more realistic estimate of the waste materials separated by street pickers has come 
from quantities reported by the Suzukis crew who were also separating waste from the collected 
households waste. The quantities of saleable components separated by the Suzuki crew were similar 
to those which the pickers separated from waste because both groups had access to the waste at the 
same point in the waste stream, namely after initial separation at the household level. The separation 
by the Suzuki crew gave a mean value of 0.0355 kg/person/day with a standard deviation of 2.3526. 
The waste generation rate in the same area, as mentioned in Table 5.6 was 0.359 kg/person/day. This 
means that a further 10% by weight is separated at the transfer point by pickers in F. B. Area. As 
discussed in Section 4.3.2 the separation rate in F. B. Area was 0.05kg/ cap/ day. Adding the 
separation at transfer points it may be concluded that about 20% of waste by weight is reduced up to 
the transfer points. The quantities separated at transfer points in high and middle income areas are 
higher as compared to the quantities separated at the household stage. More detailed surveys are 
required to understand the dynamics of separation practices in relation to various income groups. 
Based on our limited investigations the following relationship matrix may be formed: 
Income Group Separation by 
Households 
Separation by 
Servants 
Separation by Pickers 
High Low High High 
Middle Medium Medium Medium 
Low High None Low 
The above matrix explained the separation by households, servants and waste pickers in various 
income groups. Waste pickers in Karachi were organised and in many cases collectively transporting 
the waste by hiring a common mode of transport. Text box 1, gives some personal details about waste 
pickers in Karachi. 
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Text Box: 1 
Waste pickers - Abdul Rasheed and Ghulam Nabi's story. 
Abdul Rasheed was operating as a waste purchaser on a piece of open land in the heart of the 
commercial area of Karachi City in Saddar. He had been doing the work for the past 8 years at the 
same place. He was regularly getting waste from 50 waste pickers who collect from the 
surrounding predominantly commercial area. He purchased mixed waste at the price of Rs 55 per 
40 Kg. In addition to 50 regular waste pickers he also got waste from other street picker groups 
operating in other areas who brought waste to him in pick-ups. In this way he was getting about an 
additional 2,000 Kg of waste daily. He separated each component i. e. glass, paper, cardboard etc. 
He sold glass at the rate of Rs 60 per 40 Kg, paper at Rs 80 per 40 Kg, cardboard at Rs 100 and 
plastic at Rs 60 per 40 Kg. Besides his shop there were three other groups dealing in similar 
quantities with a total of about 150 waste pickers selling their waste at these places. He indicated 
that the total waste collected by each picker daily varied between 40 Kg to 150 Kg depending on 
the number of hours the pickers work, their health and age. He noted that pickers usually did not 
collect black plastic bags, since nobody purchased them. However, if black plastic bags are 
brought to him he could purchase them at Rs 0.50 per Kg and later sell them at the rate of Rs 0.75 
per Kg. 
Another group leader, Ghulam Nabi, was not a large scale dealer who purchased materials from 
pickers but rather he was a representative of a small group of 10 pickers. They operated in the 
commercial and residential area of PECHS bringing the waste to a single point and collectively 
transporting it to the dealer where they sold it as a mixed lot. On the average each picker collected 
about 80 Kg of waste daily. They sold the collected waste at the rate of Rs 50 per Kg. They started 
work at around 6 o' clock in the morning and worked until mid afternoon. 
Abdul Rasheed and Ghulam Nabi were both refugees from Afghanistan. They have been in 
Pakistan for the last 10 years; Ghulam Nabi has became a Pakistani national whereas Abdul 
Rasheed was trying to obtain an identity card. 
Information collected in 1994 
4.3.8 Further trade and recycling of waste 
The waste components purchased by IWBs and the waste separated by street pickers are sold to 
dealers and ultimately reaches the recycling industries. The prices of separated components increase 
as the waste materials reach the recycling industry. A number of past research studies looked at the 
gradual increase in prices and concluded that the major profit was earned by main dealers, 
for 
example Huysman (1994) and Muttamara (1994). However, a more realistic estimate of profit earned 
at each stage may only be calculated by considering the economics including all the 
investments and 
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operating costs, at each stage i. e. from itinerant waste buyers to recycling industry. There are 
transaction costs involved at each stage. Table 4.9 and 4.10 give the increase in the prices of 
materials in the IWBs and waste pickers' chains respectively. From Table 4.10 it may be noted that 
the waste pickers' group leaders (middle dealers) purchased materials from pickers in two categories. 
One category was purchased at the rate of Rs 55 per 40 kg and the other category was purchased at 
Rs 5.00 per kg. The dealers separate the materials into different components such as cardboard, 
paper, plastic, glass etc. and sold it further to the main dealers. 
Table 4.9 Prices paid (Rs/kg) for major separated materials at various stages in the recycling 
chain of itinerant waste buyers. Percentage mark-up at each stage is shown in brackets. 
Materials IWB pays 
to household 
Middle dealers 
pay to IWBs 
Main dealers pay 
to middle dealers 
Main dealers 
sells at 
Urdu Newspaper 2.00 2.50 (25) 3.00 (20) Sold directly by 
middle dealers 
English Newspaper 2.50 3.00 (20) 3.50 (17) Sold directly by 
middle dealers 
Ferrous Cans (cooking oil etc. ) 5.00 5.25 (5) 5.50 (5) 6.00 (9) 
Ferrous Metals (pipes, fittings 6.00 6.50 (8) 7.00 (8) 8.00 (14) 
etc. ) 
Bottles (cold drinks, medicine 1.00 1.25 (25) 1.50 (20) 1.75 (17) 
etc. ) 
Glass (window glass, broken 0.25 0.50 (100) 0.75 (50) 1.25 (67) 
bottles etc. ) 
Plastics (soft) 6.00 7.00 (17) 8.00 (14) 10.00 (25) 
Plastics (hard) 8.00 9.00 (12) 10.00 (11) 12.00 (20) 
Paper, Magazines etc. 1.00 1.25 (25) 1.50 (20) 2.00 (33) 
Bread (food waste) 1.00 1.75 (75) 2.50 (43) Sold directly by 
middle dealers 
Aluminium (foil, cold drink 30.00 32.00 (7) 35.00 (9) 38.00 (9) 
cans etc. ) 
Copper (old utensils) 20.00 24.00 (20) 26.00 (8) 32.00 (23) 
Information collected in 1994 
Table 4.10 Prices paid (Rs/kg) for major separated materials at various stages in the recycling 
chain of waste nickers. Percentage mark-un at each stage is shown in brackets. 
Materials 
Paper 
Cardboard 
Used Plastic Bags 
Glass 
Ferrous Metals 
Plastics (hard) 
Plastics (soft) 
Middle dealers pay to pickers 
1.375 
1.375 
1.375 
1.375 
5.00 
5.00 
5.00 
Middle dealers sell for 
2.00 (45) 
2.50 (82) 
1.50 (9) 
1.50 (9) 
5.25 (5) 
6.00 (20) 
7.00 (40) 
Information collected in 1994 
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There were a number of conversions and re-use of waste materials. Some of the common uses of the 
materials are given in Table 4.11. A number of components are sold directly to the consumers for 
reuse. For example newspapers are sold to vendors and food shops to wrap certain food items such as 
bread, salad, vegetables etc., bread is used as animal feed after it is purchased from the middle 
dealers shops. 
Table 4.11 Recycling and re-use of some common waste components in Karachi. 
Waste material Common re-use and recycling 
Broken Glass Glass bottles 
Bottles Washed and used again 
Bread Livestock feed 
Newspapers Various types of packing 
Ferrous Metal Recycled in re-rolling mills 
Paper Cardboard, fluiding paper, etc. 
Aluminium Re-melt in moulds for various industries 
Plastics Uses / recycling depends upon type: toys, shoe soles, shopping bags, 
sandals, etc. 
Car Batteries Broken to extract Lead metals 
Magazines, Digests, Books Sold again at reduced prices 
Old Furniture Sold again at reduced prices 
Information collected in early 1993 and checked in 1994 and 1995. 
From the integration perspective it was clear that once re-saleable waste components had 
been 
separated from waste they were considered as raw materials and there was always a value added as 
materials moved from one dealer to another. Most of the activities after the 
IWB, picker and 
household stages were quite independent of the municipal sector. The 
dealers and recycling 
industries obtained the materials and trade them as raw materials. Thus, from the 
integration point of 
view, direct interventions are possible at the separation stage only in terms of supporting more source 
separation with a recognition of informal activities and avoiding any formalization of those practices. 
Text box 2 explains the impact of improved markets on the waste picking activities 
in a developed 
country. 
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Text Box 2: 
Waste picking in America 
With improved marketing of separated materials municipalities were reporting a more serious problem with 
waste picking (scavenging) of curb side materials. Picking of re-saleable components has been reported in Los 
Angeles, New York City, Philadelphia and other cities and towns. In big cities, small scale scavenging has 
generally been tolerated because it was a source of income for homeless people. But when it becomes a business 
it has the potential to cut into a program's revenues and hence tolerance decreases. 
Source: Biocycle, a journal of composting and recycling, April 1995. 
The above discussion highlights a number of benefits of the private informal recycling. The waste 
separation practices are regular and take place at the household level, at transfer points and during 
collection by sweepers. These practices give a reduction in waste quantities at the household stage 
and a further reduction at the transfer points. The informal recycling sector provides employment 
opportunities in the cities and a source of supplementary income for households. 
Key points from previous discussion 
- Waste separation at the household level was a common and regular activity. 
- Waste was also sorted by sweepers and waste pickers. 
- The sale of separated waste provides an important source of income to a number of people. 
- The trading and recycling of waste were independent of the municipal sector. 
- The reduction in waste quantities had been identified as a key opportunity for integration. 
Reduction in the waste quantities has been identified as the key benefit from the solid waste 
management perspective. The future of the informal recycling practices after integration would 
depend on a number of factors such as how and by whom integration is initiated. However, there are 
a number of constraints to formal integration. Important constraints as measured through this 
research, are discussed below: 
4.4 Constraints to integration 
As discussed above, there are a number of benefits of the informal recycling. The recycling was an 
on-going and sustainable activity and a source of income and employment for a number of people. 
The opportunities for its formal integration would depend upon the mode of integration. Looking 
back to the guiding hypothesis on the integration, as discussed in the Introduction of this chapter 
which states: 
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The municipal sector formally accepts the recycling activities, gives a legal protection to them and 
protect the activities in future planning. 
In spite of a number of benefits of the programme the formal integration as described above is 
constrained by a number of factors. The major constraints identified are the attitudes of the groups 
involved, the social structure of recycling systems and certain un-acceptable practices such as trade 
of hospital waste etc. These constraints to integration are discussed below: 
4.4.1 Public attitudes 
Attitudes of key actors toward the integration of the informal recycling and official activities are 
important for any interventions towards integration. Such attitudes, if not understood at the outset of 
the project, may cause problems during the implementation phase. If attitudes are not favourable and 
the integration is imposed due to external influences, the project may not be sustainable and collapse 
when the external thrust is removed. The attitudes in this case are those perceived priorities which a 
respondent chooses under the present conditions with the available choices and with his own 
perception of the likely gain or loss. The following sections discuss the attitudes towards integration 
of the key actors: the public or the users, the municipal officers and the groups involved in the 
informal recycling. All the attitudes are representative of the present situation only and are open to 
influence by any future change. 
The public attitudes were assessed through the methods described in Chapter 3. In the system of 
informal recycling the public was not only the user of the service but a client of the IWBs as they 
purchased materials. The major role of the households is to separate and keep the re-saleable 
components for selling to IWBs. It is important to understand the motive behind the present practices 
of waste separation since any future intervention would depend upon present motives. The public 
attitudes were first assessed by asking whether they were satisfied over the cleanliness of their 
neighbourhood and then by asking a series of questions on the motives behind separating re-saleable 
components from waste. They were questioned on their knowledge on what happens to the materials 
once they were sold and their attitudes to the usefulness of waste pickers and their possible role in 
future solid waste management. In this way their response and attitudes to the actors in the informal 
recycling system and their opinion on possible integration was assessed. The results are discussed 
below: 
Firstly, households do not see any relationship between the informal recycling and the improvement 
in the existing solid waste management system. About 77 % of the households were not satisfied with 
87 
the present level of area cleanliness but their perceived solutions generally included to the effect that 
it was the responsibility of the municipal corporation to improve cleanliness. Table 4.12 gives the 
perceived solutions to the waste management problem from the respondents' point of view. The table 
clearly reveals that the idea of integrating the informal recycling is beyond the users imagination. The 
higher percentage of the respondents supporting recycling might be due to the influence of the 
questionnaire which had a number of questions on recycling. 
Table 4.12 Perceived solutions to the problem of solid waste from households in 
Yasinabad (n = 100). 
Perceived Solutions Percentage Suggested 
Support private informal systems 2 
Discourage private informal systems 5 
Take some practical steps 2 
Government should do it 5 
Increase community education 35 
Recycling is a good idea 30 
No comments 2 
Other ideas 19 
Data collected in early 1993 
Further detailed discussion with the housewives and surveys in other areas revealed that even in areas 
where housewives have organised their own systems of primary collection they only considered it as 
an ad-hoc arrangement (Ali and Saywell, 1995) until the official system improves. Thus it may be 
concluded that households do not perceive informal recycling as an integral component of the 
improved solid waste system. 
As discussed in Section 4.3.1, households performed the selling and separation activities of re- 
saleable components. Households gave different explanations of their motives with respect to waste 
separation. Fig 4.3 gives percentages of respondents and the reasons behind their separation 
practices. 
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Fig 4.3 Households motive behind the separation and selling activity in the sample area 
of Yasinabad (valid sample = 89). 
The survey results revealed that the main motive behind waste separation and selling activities was to 
earn extra income. A number of households did not know that what happened to the materials once 
they were sold. To support the argument further a cross tabulation of the two variables i. e. knowledge 
about what happens to the materials once they were sold and the motive behind waste separation is 
given in Table 4.13. In this way it was determined whether or not households' knowledge about 
recycling created an impact on their motives behind separation. Those respondents who know about 
what happened to their seprated waste and those who did not gave similar answers when asked about 
their motives for waste separation. It may be concluded that knowledge of what happens to the 
materials once they are sold has very little impact on the motives behind recycling. 
Table 4.13 Cross-tabulation of frequencies of the knowledge about recycling chain and 
motive behind recvclina. 
Posses Knowledge Motive Behind Waste Separation and Sell 
Income Help IWBs Reduce Waste Help Poor 
Yes 22 1 11 10 
No 21 0 13 11 
Pearson Chi Square Value Significance 
1.2265 0.74667 
Note: Detailed note on the chi-square test is included as Annex 4.1 
Information collected in early 1993 
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If the value of observed significance are very small (usually less than 0.05) the two variables are 
likely to be dependent on each other. Since the significance level is 0.74667 it is likely that the tý o 
variables are independent. The Chi-square test fails to identify that the households knowledge has 
caused any impact on the motive behind separation. The null hypothesis of independent variables can 
not be rejected which signifies that there is likely to be no relationship between the two variables. 
Another cross-tabulation of household knowledge about what happens to waste once it is sold and the 
practice of separation of re-saleable components is shown in Table 4.14. 
Table 4.14 Cross-tabulation of the knowledge about recycling chain and practice of separating 
and selling waste components by households. 
Posses Knowledge Practice Separation and Sale 
Yes No 
Yes 39 1 
No 44 2 
Pearson Chi-Square Value Significance 
1.12943 0.56852 
Information collected in early 1993 
The table, similar to Table 4.13 shows that those households which are un-aware of what happens to 
materials once they are sold are also extensively involved in the separation practices. The null 
hypothesis of the independent variables cannot be rejected. Thus it may be concluded that households 
are not concerned about the end use of materials. Those households who have knowledge about the 
recycling chain and those who do not, equally participate in the separation activity. Interviews and 
data from this typical lower-middle income area of Karachi revealed that the main reasons behind the 
separation and sale of waste by households was the opportunity to gain extra income. Environmental 
reasons seemed to play little part in the motivation to separate waste, instead the community had little 
awareness of the relationship between the separation aactivities, the reduction in waste quantities and 
any potential environmental benefit. Thus source separation activity is an on-going system with a 
basic motive to earn extra income. For any pilot activity in future, it seems more viable to 
incorporate, understand, protect and develop the current practices of source separation rather than 
initiating any new activities. Generally, more community commitment to the environmental reasons 
for waste separation at source seems difficult to acquire. 
For the informal activities of waste pickers on streets and transfer points, households were the 
observers and they have a certain perception of the waste pickers' activity. The activities of waste 
pickers were common to all the transfer points and a number of households observed them. In the 
sample area, 99 % of the respondents admitted that they had observed street pickers. A total of 50% 
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thought that they were doing a useful job in some way. Responding to another question a total of 
64% thought that the waste pickers contributed in reducing waste quantities and a total of 50% would 
like to help waste pickers to achieve a better livelihood. 
Cross-tabulation of respondents' attitudes to helping waste pickers with their perceptions about the 
usefulness of pickers and their role in reducing waste revealed that the three variables are 
independent and so households who liked to help street pickers did not hold this view because pickers 
reduced waste. The results are shown in Table 4.15. Once again no dependencies was found in the 
variables. 
Table 4.15 Frequencies cross-tabulation of respondent's willingness to help street 
pickers and their perception of picker's usefulness. 
Think they are useful Want to help pickers 
Yes No 
Yes 28 17 
No 26 17 
Pearson Value Significance 
Chi-Square 0.02863 0.86563 
Information collected in early 1993 
Further in-depth discussions and interviews revealed that those households who would like to help 
waste pickers wanted to do so because they felt that pickers are poor and working in dirty conditions. 
Households did not see any link between the improved waste management system and the role of 
pickers in that system. Thus important conclusion about the attitude of the households towards the 
informal recycling can be drawn, which are summarised as follows: 
i. Households do not see waste picking as a part of the improved solid waste management. 
ii. Households like to help waste pickers because they are poor and working in hazardous conditions. 
Finally households were asked about the suggestions of ways to support street pickers. Table 4.16 
gives a list of suggested support programmes from the respondents. The table clearly shows that 
households do not perceive waste separation as a part of future solid waste management strategy. 
Only 10% proposed to initiate some form of source separation etc. 
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Table 4.16 Perceived support programmes for pickers from households in Yasinabad 
(n =100). 
Perceived Programme for Pickers Percentage Suggested 
Educational support 3 
Health facilities 2 
Financial support 6 
Should be done by the government 6 
Jobs should be provided 5 
Organise more source separation 10 
Other miscellaneous ideas 18 
No idea 50 
Information collected in early 1993 
Some households also suspected that the pickers were thieves and should not be allowed in streets or 
near the houses. Often households complain that the pickers scatter waste and set it on fire. Similar 
attitudes noted by other authors in other cities such as Jakarta (Poerbo, 1991) and Bangalore, India 
(Shenk and Baud, 1994) lead to the conclusion that although support for waste pickers may be just, 
and best, that can be considered, given their position in society, are some temporary temporary 'relief 
measures. 
The present public attitudes are not favourable to the integration of the informal recycling effectively 
with the official system. Households do not consider waste picking a positive contribution to waste 
management. A number of policy changes and a change in attitudes is required to formally integrate 
waste picking with the official system. 
4.4.2 Municipal attitudes 
Current municipal attitudes are another constraint to integration. Municipal attitudes towards 
integration were assessed through semi structured interviews in Karachi, supplemented with some 
interviews from Indian municipal officers who visited WEDC for a training. Before we discuss the 
municipal attitudes it is important to understand that the municipal officers are usually not in a 
position to initiate changes in the current system. Most of the changes come through politicians or 
sometimes donors and loan agencies. (Ali et. al, 1994). Thus a common factor in all the municipal 
attitudes is that they like to support the status - quo which is in itself a major constraint. The 
municipal attitudes towards integration are discussed below: 
- Municipal officers in Karachi did not rate their system of waste management as perfect. 
Most of 
them rate the system as very poor, or poor or fair on a scale which also contains ratings of good, very 
good or excellent. They perceive a range of shortcomings in the current system: lack of finances, 
growth of squatter settlements, low level of community awareness, shortage of vehicles, un- 
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availability of transfer point sites, shortage of staff, un-controlled commercial activity and no 
planning and training for solid waste management. They see more funds, proper systems, planning 
and training as the major areas which could improve the current system. 
- Municipal officers were aware of the existence of the informal recycling sector but un-aware of its 
extent. 
For example they have no idea what quantities the informal sector recycles and how many people 
earn a livelihood through these activities. They foresee no problems from the activities of itinerant 
waste buyers, dealers and the recycling industries in the municipal operation, however, they felt that 
waste pickers were a nuisance to their operation. They also felt that waste pickers scatter waste, burn 
waste and remove it from transfer points, which was causing problems in loading waste onto refuse 
collection vehicles. Only one municipal officer admitted that waste pickers were doing a useful job. 
The monitoring of transfer points was conducted as a triangulation exercise to verify municipal 
complaints against pickers. During secret monitoring of these transfer points only one group of 
pickers was suspected of setting fire to the waste. A municipal officer and sweepers themselves 
accepted that they burn the un-collected garbage to get rid of it, because of public pressure. Thus the 
complaints of municipal officers about waste pickers were not verified. In Karachi most of the 
municipal officers have a poor knowledge about the separation activities at the disposal grounds by 
pickers and separation practices by sweepers. 
Most of the municipal officers get information about waste management operations from their field 
staff. There was no system to verify that information and there was no supportive research and 
development organisation. 
On the question of intervention or initiating pilot activities which involved the informal sector of 
recycling, most of the municipal officers admitted that they were not in a position to initiate such 
steps. They felt such steps were dynamic and think that the steps should be taken by Non-government 
Organisations (NGOs) and not by municipal corporations. 
The municipal attitudes clearly reveal that the municipal officers possessed a very narrow view of the 
problem of solid waste management and did not understand the broader social and economic impacts 
of their interventions. The understanding of the extent and the possibility of integration of the 
informal recycling with the official system was beyond their imagination. Such attitudes do not 
support the integration hypothesis and verify the thesis that the informal sector recycling could not be 
formally integrated with the municipal system if the present attitudes persist. 
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4.4.3 Attitudes of actors 
The other major partner in integration are the groups involved in the informal recycling, whether they 
liked to be formally integrated with the official system or not. As already discussed in the foregoing, 
sections a number of the recycling activities operate quite independently of the municipal sector. 
although they interact with other official agencies and so most of the actors have a general opinion 
about the official agencies. Based on their opinion about official agencies they also hold views about 
the possible future involvement of the municipal corporation in their business. During interviews 
some hypothetical situations of official involvement were described and the respondents were asked 
to give their opinion, for example would the recycling industry purchase raw material from a 
government agency or not ?, etc. 
At the lowest end of the recycling chain there were pickers, IWBs and sweepers. The pickers usually 
did not interact directly with any official agency because waste in Karachi in the year 1993 was not 
contained at transfer points, and pickers did not need arrangements with the sweepers or municipal 
staff working at transfer points to get access to waste at transfer points. However, the situation 
changed in the year 1994. Communal containers were introduced which were likely to have led to a 
change in the relationship between the waste pickers and municipal staff. It was observed that some 
pickers worked in partnership with sweepers to get access to household waste whilst it was being 
collected. In another city of Pakistan, Faisalabad, the collected waste was contained at transfer points 
which were enclosed. Observations and Semi Structured Interviews in Faisalabad revealed that in 
such a situation pickers had to make an arrangement with the sweeper incharge of the transfer point. 
In several places in Karachi pickers moved with the municipal and self employed private sweepers 
and performed separation of waste as the sweeper collected it. 
The IWBs did not interact directly with any official agency. Thus the actors at the lowest end of the 
informal recycling, like pickers, IWBs and sweepers, did not interact directly with any official 
agency, rather, sometimes, they had an arrangement with the representative of the official agency in 
the area. The representative may or may not be following the official policy, if any. The actors, like 
pickers and sweepers, are generally satisfied by this arrangement. They suspect that any 
formalization of their current arrangements would not bring any improvement to themselves and they 
would be the ultimate losers due to their low status in society and consequent lack of power. 
At the upper end of the recycling chain there were large main dealers and the recycling industry. 
They were interacting with a number of official agencies formally. These groups are not worried by 
any official involvement since they have comparatively more power and resources to handle the 
official agencies. 
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In general most of the actors in the informal recycling sector do not like to have any official 
interference, their perception of an official agency is as a bunch of corrupt people. The nature of 
official agencies in Pakistan cannot be changed overnight and so under the present status it seems 
impossible that the informal recycling sector would be willing to accept the involvement of any 
official system of waste management without any incentive being provided. Table 4.17 gives some 
examples of the nature of interaction of a few middle dealers with the official agencies. 
Table 4.17 Nature of interaction between middle dealers and the official agencies. 
Sample Number Nature of Interaction 
1 No comments 
2 Pay bribe to the local police around Rs 100 per month 
3 Pay bribe to the local police around Rs 100 per month 
4 No problem 
5 Pay bribe to the local police around Rs 100 per month 
6 Not many problems, only pay Rs 50 per month to police 
7 Not many problems 
Information collected in early 1993 and cross checked in mid 1994 
Key points from previous discussion 
- Households did not accept waste pickers etc. as an integral part of an improved waste management 
system. 
- Official plans for improvement did not include the integration of the informal recycling sector. 
- The separation of waste at the household stage was 
done to earn extra money. 
- The municipal officers did not understand the broader impact of the changes in municipal systems. 
- The actors involved in the informal recycling would like to avoid any official involvement in their 
business. 
- The municipal officers did not see any problem with IWBs. 
4.4.4 Relationships and dependencies 
Relationships and dependencies exist among actors in the informal sector and between the formal and 
the informal actors. Certain forms of relationships and dependencies may be constraints to 
integration. These relationships among actors are necessary for the existence of certain activities. 
This section discusses some dependencies and relationships as identified during the research. 
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The IWBs were dependent upon middle dealers for selling the collected waste, for financial support 
and for any other social protection. In the absence of any social security from the official agencies, 
the middle dealers were acting as a safety net for IWBs, giving loans and forming social attachments 
which created some form of bond with the IWBs who, in return, they were selling the collected items 
to the same middle dealer. This system enables middle dealers to be able to get a minimum quantity 
of material from IWBs. The type of support which each of the responding middle dealers provides to 
the IWBs is given in Table 4.18. 
Table 4.18 Facilities and support offered by middle dealers to itinerant waste buyers. 
Case Number Type of Support 
I Push carts, advance money and purchase bought waste material 
2 Push carts, money to pay to households purchase of bought material 
3 Loan for house construction, money to pay to households, money during sickness, 
dowry and purchase of bought material 
4 Push carts, money to pay to households, loans, advance money, purchase of bought 
material and kitchen utensils to barter. 
5 Push carts, advance money and purchase of bought material 
6 Push carts, advance money and purchase of bought material 
Information collected in early 1993 and cross checked in mid 1994. 
The support provided by middle dealers to IWBs ranged from purely business support such as money 
to buy materials to the social support such as money during sickness etc. The more established 
middle dealers who were holding more capital, extended more support and so got more quantities of 
materials regularly, case 3 in the table above is one such dealer. The bond between IWBs and middle 
dealers also resulted in exploitation in the form of lower rates to IWBs etc. Both the groups felt the 
need for security and the official agencies could not provide such 'informal' security. Only long term 
social reforms at the grass roots level can replace such dependencies in future. Similar relationships 
and dependencies also exist between the waste pickers and their group leaders and between municipal 
sweepers and supervisors. The relationship between municipal sweepers and their supervisors 
is 
discussed in Chapter 7. From the integration point of view it is very difficult for the municipal sector 
or short term public policy intervention to understand and replace such dependencies, which are a 
social phenomenon. The weak institutions of the municipal sector cannot replace the stable and 
established informal institutions and their linkages, like the ones described above and this 
leaves very 
little room for formal integration. 
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Key points from previous discussion 
- The municipal officers and public attitudes do not favour integration. 
- Groups involved in the informal sector do not favour integration. 
- Relationships and dependencies were found to exist among the actors in the informal sector. 
- The dependencies provided some form of social security to the one group against a number o. 1 l 
external influences. 
- The dependencies also cause some form of exploitation from one group to another. 
- The municipal sector cannot understand, develop or replace such relationships without real social 
reforms. 
4.4.5 Other constraints 
A number of attitudes and dependencies discussed above are constraints to integration. In addition to 
the above constraints there were other operational problems faced by the official solid waste 
management systems. Some practices observed were hazardous to the environment and health. One 
similar constraint may be the activities of waste pickers as a perceived problem to the municipal 
operations. Our secret monitoring of the transfer points revealed that, by and large, waste pickers 
were not involved in scattering or burning of waste. On one occasion pickers were allowed to collect 
re-saleable materials by sweepers doing loading, later pickers helped sweepers to fill the container. A 
few pickers who separate metals from the waste would first burn it and then separate metals from the 
ash. Scattering of waste by pickers, was not observed during the secret monitoring when containers 
or bin enclosures are full of piled waste. There are practices of trading toxic and hazardous waste; for 
example trade in empty chemical drums, trade in hospital waste and heavy metals. Any formal 
integration would not readily accept such practices. Text box 3 give an example of some hazardous 
practices: 
Text Box 3: 
Lead front automobile batteries. 
If you purchase a new battery for your car in Karachi, the battery shop purchases the old car 
batter' and give you a cash back or discount of Rs 30 on your new battery. 
The used batteries were then collected by dealers and ultimately reached the main dealers or 
recyclers like : Islam in Shershah. These dealers break the 
batteries in their yards, takes out Lead 
plates from them and smelt them in the evenings. On the average . -slam was purchasing 
300 to 
-100 K' of batteries at the rate of Rs 6.50 per 
Kg. The weight of each battery was between 10 to 50 
Kg. The smelted plates it'ere then sold to other metal industries. They sold the smelted 
Lead metal 
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at the rate of Rs 14 per Kg. Often they also purchased scrap batteries from industries and 
workshops. He employed 12 people working in two shifts. He was doing this work with an 
investment of Rs 300,000, rolling and got credit from informal money lenders in the market. He 
paid Rs 1,500 per month for the place and his kiln was coal fed. He told us that there were 5 such 
units in Shershah. 
Lead is a heavy metal and its inhalation can cause nervous problems and renal disorders. Aslam's 
yard was located in the centre of public activity. He often faced objections from the nearby 
population about the smoke. He, himself, felt that the smoke was not dangerous, unless inhaled in 
large volumes. He told us that most of his workers did not have any health problems. 
The above discussion identifies a number of constraints to the formal integration of the informal 
recycling. The attitudes of the public, who were users of some of the services provided by the 
informal recyclers, and the municipal officers attitudes are not favourable to the formal integration of 
the two sectors. There are constraints because of internal social relationships and dependencies. 
These relationships give a stability to the private informal systems, however it would be difficult for 
any intervention to replace those relationships and dependencies before any societal change take 
place. Some direct constraints, such as operational problems from pickers and trade of hazardous 
waste, are discussed and identified as major constraints to integration. All these constraints would be 
unacceptable for an integrated system. 
4.5 Conclusion 
The chapter discusses a number of benefits of informal recycling. These benefits range from global- 
environmental to the local and social benefits. Separation of certain saleable items at the household 
level is an on-going activity and a source of regular income for the households. It also provides 
employment. The major benefit to the solid waste management is the reduction in the quantities of 
materials to be collected and transported. The whole activity is on-going and self-sustaining and 
takes place because there are established markets for the waste materials. The chapter also discusses 
a number of constraints to formal integration. The major constraint is the current public and the 
municipal attitude. The residents believe that waste picking could not be an integral part of the future 
solid waste management. Municipal officers feel that they are not in a position to initiate any change 
in the current solid waste management strategy. Some other problems from informal recycling such 
as operational problems created for the solid waste management sector and the trade of 
hazardous 
waste are also identified as constraints to integration. 
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Chapter 5 
Integration of informal collection system 
5.1 Introduction 
This chapter presents a case study of the informal private programme of waste collection 
operating in an area of Karachi. The programme was initiated by a local leader in the year 
1988 and its operation was financed by the residents of the area. The programme was studied 
in the year 1994 when it was operating in addition to the official system and providing a 
service for the primary collection of the household waste. Presently the service of primary 
collection is not provided by the Karachi Metropolitan Corporation (KMC). 
In order to gather a full understanding of the programme, it is important to first understand 
the role of the KMC in such areas. Under the present official system, the municipal office 
designates a team of sweepers and sanitary supervisors, supervised by sanitary inspectors and 
chief inspectors. The area boundaries are usually defined by the limits of a councillor's ward. 
The sweepers are usually responsible for the cleanliness of a lane or a part of a main street 
and their work is checked by a sanitary supervisor (muccaddam), who supervises the work of 
a number of sweepers. Sanitary supervisors report to sub-sanitary and sanitary inspectors, 
who inspect the areas of 3 to 4 supervisors. Similarly one or two chief sanitary inspectors 
monitor cleanliness of a sub-division, which comprises a number of councillor's ward. 
Finally, a health officer looks after a zone (there are four zones of operation in the city of 
Karachi). In terms of population a zone is about 2 to 3 million people and a councillor's ward 
is '10,000 to 50,000 people. 
The sweepers who are responsible for cleaning the streets also collect waste from properties 
(for details of this system see All et. al, 1996 and Chapter i of this thesis). Sweepers made an 
informal agreement' with the households to collect waste against an agreed monthly 
payment. Such agreements are more common in the areas which are fully developed, in the 
sense that they have very few un-occupied plots of land and paved roads. The waste collected 
by sweepers is brought to transfer points (locally known as hatchra Kandis): which may be 
officially designated sites or temporary places. When there are number of un-used plots in an 
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area, those spaces are also used as waste transfer points or as disposal places. There is a 
much more pressing need for a proper waste collection service once the area is fully 
developed, houses are inhabited, streets are paved and there are no open spaces on which to 
dispose of waste. These physical conditions generate a felt need for a proper waste collection 
service. 
In a similarly developed area of Karachi as described above, a house to house collection 
system (Suzuki system) was started by an area councillor using Suzuki pick-ups as vehicles. 
The system was different from the common sweepers collection system found in other areas 
of Karachi. The description of this informal system of waste collection is discussed in the 
following sections of this chapter 
This chapter discusses the pros and cons of the system and judges the guiding hypothesis 
about the formal integration of the Suzuki system with the municipal system. The discussion 
in the chapter is kept within the boundaries of the hypothesis which states: 
Under the present conditions private informal systems in solid waste management cannot 
be formall v integrated with the official system 
First, a detailed introduction of the programme is given. The introduction is then followed 
by the benefits of the programme to the improvement of the solid waste management system. 
There are some direct and in-direct benefits and constraints of the programme in terms of 
employment and income generating opportunities and changes in attitudes. All these benefits 
are then assessed as the possible opportunities for integration of the programme, where the 
term integration is defined as: 
The municipal sector formally accept the project as the one which help municipal 
corporation, ä ives le; al protection to the programme and protect the project in future 
pln, rnin,. 
Once the opportunities for integration are discussed, the chapter presents constraints to the 
programme, some of which are also constraints to integration. Finally, conclusions are 
drawn from the previous discussions. 
5.1 presents a layout of the logical sequence of various arguments, as they are organised 
in the Chapter. 
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5.2 The Programme 
5.2.2 Inception of the programme 
The waste collection programme using Suzukis (a type of small truck common in the city) 
was initiated in the year 1988 by a local activist, named Pirzada Mohammad Rafi. In the year 
1988 he was a member of 'Mllfushawarat Council' (advisory council) an alternative 
representation from the area which replaced elected local councillors. However, later that 
activist has been elected as a councillor from the same area. According to Mr Rafi, there was 
a great demand for a cleaner neighbourhood environment from the residents at that time, and 
as an activist he had been receiving complaints about scattered waste and un-collected waste 
piles in the area. People were also requesting the shifting of transfer points from their 
vicinity. He thought that the transfer points and waste piles in the area could only be 
removed if all the waste was brought to a single place using vehicles. Thus the need for a 
house to house collection system arose to get rid of transfer points and scattered waste piles 
in the neighbourhood. This was the initial, primary motivation to start a house to house 
collection system of waste using Suzukis. 
As the first step the programme organiser distributed a letter to all the 1,000 houses in the 
area, informing them about the proposed programme and the monthly fee that they would 
have to pay. In response. lie received a go ahead reply from about 950 families out of the 
1000 letters issued, as reported by the programme organiser. He purchased two small second 
hand Suzukis, one for Rs 20,000 and other for Rs 25,000, and made a few alterations to the 
bodies. In this way a collection service was started sometime in the year 1988. 
The Suzuki system was not used by all the residents in the beginning and the system received 
waste only from 650 houses instead of 950 families who agreed in the first instance. Some 
houses were also reluctant to pay a monthly fee for the waste collection service, which was 
fixed at Rs 15 per month at that time. The programme organiser instructed the collection 
crew to collect waste from all the houses, whether they were paying monthly charges or not. 
When the programme started, the Suzukis used to dispose of, the collected waste at the 
official disposal area in the North of Karachi which is about 10 km away from the project 
area. However, after few months they found it un-economical to dispose of waste at the 
disposal site. There were also problems from traffic police on the major roads, and so the 
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programme organiser constructed a walled enclosure using his councillor's funds, in a play 
ground within the programme area. The residents in the vicinity objected and finally a new 
place in another playground near some factories was fixed to dispose of waste in 1991. In the 
city, normally, there are no spaces allocated for waste transfer. 
The programme soon developed and gained popularity among residents. In this way waste 
from 1,000 houses was brought to a single transfer point. Residents got a reliable service for 
which they were willingly paying. 
The political rise and fall of the programme organiser took place during the period of 1988 to 
1994 which affected the programme, however, in spite of all the problems, the programme 
operated till the year 1994, when this investigation was conducted. A detailed investigation 
was carried out for about seven months by the author in the year 1994. During the period of 
operation, people contributed a monthly payment and there was an overall cleanliness in the 
area. The only published document giving an account of the programme is a newspaper 
article by the author (Ali and Ahmed 1992). 
5.2.3 The programme operation 
The area in which the collection programme was operating, located in the Central district of 
Karachi. This area was built over an area of 89,000 sq-yds (184 acres) with an estimated 
population of about 7.000 (KDA Layout Maps). The residents belong, to the middle income 
group with an average income of more than Rs 5,000 per month for 48.3% of the households. 
This compares with an average income of Rs 4.930 per month in planned areas and Rs 2,158 
per month in squatter settlements of Karachi (AERC. 1988). The project area was developed 
according to a plan prepared by Karachi Development Authority (KDA) and inhabited during 
the last 20 years. The dominant plot sizes are 400 sq-yds and 600 sq-yds with a small pocket 
of population occupying plot sizes of 120 sq-yds. `tost of the plots were occupied. in use and 
served by paved roads. The break-up of different plot sizes and land use is given in Table 
5.1. 
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Table 5.1 Break-up of the residential niot sizes in the nrn¢r Imme a. -pý 
Plot size (sq - yd) Number of plots (percentage) 
120 100 (9.5%) 
400 558 (53.0%) 
600 382 (36.0%) 
1000 12 (1.5%) 
Note: riot sizes are generally consiaerea as a crude criteria of the households well being in Karachi. people living 
in less than 120 sq. -yds plots are low income, between 120 and 600 is middle income, and more than 600 sq-yd 
may be considered as high income group. 
Data and information collected from mid to end of 1994 
The pick-up drivers, sweepers and pickers met daily at 9: 00 a. m. near a mosque to start the 
trip. There was no office and administrative staff for this informal collection programme. 
The pick-ups took their specified routes, in different directions. Normally a crew of three 
persons walked with the Suzukis. One person moved ahead of the Suzuki, shouting to 
indicate their arrival, ringing the house bell and bringing the waste bin to the house door. The 
other two members un-loaded the waste into the Suzuki (Refer Plates 1 and 2). This system 
was developed in the light of experience and provided a flexible method of working. 
To obtain some estimates of the time spent in collection, the Suzukis were accompanied and 
followed with and without informing the crew, as explained in Chapter 3. In one of the 
accompanied surveys a total of 425 houses were covered in a trip of 240 minutes. Thus an 
average time of 0.56 minutes per household was estimated from this survey. The un-loading 
of the waste at the transfer point was done in 30 minutes. The time for waste collection per 
house increased when the drivers collected their fee from the houses once a month. The 
aýerae observed was 1.42 minutes per house during a 120 minutes observation when the 
money collection was in operation. The vehicle moved and stopped at several points in a 
street to cover 3-4 houses. moved further and continued the operation till it is full of waste. 
Since there are some double-storeyed houses, so at some houses more than one bins was 
collected. The proportion of houses with more than one bin was 16 %. The loaded vehicle 
'vas then driven to the waste collection point located within the same area. The entire route 
taken by the vehicles was noted and included as Annexe 5.1. 
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Plate 1. Primary collection by Suzukis in the case study area. 
Plate 2. Collected waste being disposed of at the transfer point. 
5.2.4 Programme organisation 
The programme founder and organiser, Mr Rafi acted as the patron of the programme. He 
looked after the accounting and administration himself with no written, formal records. Most 
of the day to day arrangements were informal and done at the level of drivers and sweepers 
on the Suzukis. The core team on the two Suzukis comprise two drivers who were brothers 
and two sweepers who were also brothers. When the pick-ups move for collection there were 
several pickers who moved with the vehicles and helped the Suzuki sweepers in waste 
collection. Thus on each vehicle there was a driver, a sweeper and two pickers (scavengers) 
who helped in the collection and got the money from the sale of separated components. 
Initially the collection fee was collected by a person appointed to do the work, but later in 
1994 it became the responsibility of the Suzukis' drivers to collect money. The organisation 
for the two pick-ups is shown in Fig 5.2. 
5.2.5 Main actors 
The programme organiser has a political background inherited from his father. At the time 
of investigations (in 1994) all the local bodies in Pakistan were dissolved and he was not 
acting as area councillor, even though lie was looking after the operation of the Suzukis 
system. Besides his political affiliations, lie was an organiser of the Friday Markets 
(equivalent to weekend markets in the UK) in the city and known as a respected person in the 
area. The political affiliation and the personal background of the organiser gave him 
sufficient powers to control the area police which is generally perceived as corrupt, 
municipal supervision staff and the sweepers in the area (details are included in the following 
sections) at the inception of the programme. 
The households in the area were not involved in the planning, development and day to day 
operation of the programme. Thus in a way, the residents saw the programme as a service 
delivery programme and paid a monthly fee. Whenever they had any complaint, they 
reported it to the Suzuki crew or to the organiser. However they had views about the 
programme. 
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Drivers were also responsible for vehicle maintenance, and the two sweepers were 
responsible for waste collection from the houses and making arrangements with the pickers 
to help in the waste collection. The two Suzuki sweepers also made contacts with the middle 
dealers to sell the separated components from the collected waste. The two drivers and the 
two sweepers were getting a salary from the monthly households contributions which was 
disbursed through the programme organiser. 
Fig 5.2 Organisational structure of the Suzuki programme 
The waste pickers moved with the Suzukis and helped the Suzuki sweepers in waste 
collection. The reward to pickers was a share of the money obtained through selling the 
separated components. Pickers were only paid by the Suzuki sweepers through the money 
obtained by the sale of re-saleable components and not by the programme organiser. The 
municipal sweepers working in the area were affected by the programme, since they lost 
their monthly payments from the houses. The municipal supervisors and officers accepted 
the programme and supported it, but it depended upon the political powers held 
by the 
programme organiser at any time. Details of such power structures are discussed 
in Section 
5.5.1. 
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5.3 Integration in this context 
The Suzuki collection programme may be considered important for the municipal sector for 
the following reasons. 
i. It was providing a service of primary collection of waste which is not provided officially. 
ii. It was operating in a specified physical area which is also defined as a councillor's ward 
thus the boundaries and responsibilities were well defined. 
iii. It was initiated by a municipal councillor, often the key link between the community and 
the official sector. 
In principle, the formal integration in this case meant that the municipal corporation accepted 
the Suzuki collection programme as a service for household waste collection. The municipal 
corporation must assure the secondary collection i. e. from transfer point to disposal site. This 
also implied that legal protection should be provided to it and it may be replicated in other 
areas with the help of the municipal corporation. 
KI ev points from previous discussion 
- Suzuki programme operates as a private informal programme of waste collection 
- Integration in this context is the formal recognition and acceptance of the programme. 
5.4 The programme's benefits 
The programme has a number of benefits with its present operation. However, benefits which 
must be important from social angles may not necessarily be contributing to an improved 
solid waste management. Similarly an efficient service in terms of cost may reduce 
employment opportunities for the poor. The following sections discuss whether or not the 
Suzuki programme may be integrated with the official systems. The actual achievable 
opportunities at the time of integration depend upon how the integration takes place, by 
\' hom, when and why. The sections given below discuss some of the potential benefits of the 
programme. 
5.4.1 Household participation 
The house to house survey revealed that the Suzuki programme was getting waste from 
63.6% of the sample houses in a total of 2 l0 valid cases (those who responded). `Vaste 
from 
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the houses was also collected by municipal sweepers, a total of 23.3% of such cases were 
observed. There are a total of 1,000 houses in the area and the Suzukis system was also 
collecting waste from about 300 houses in another adjacent area. In this way the Suzukis 
were getting waste from a total of 1,000 houses when the investigations were conducted. In- 
depth interviews conducted with the households, Suzukis sweepers and pickers revealed that 
the municipal sweepers operating in the area are still competing with the Suzukis svstem to 
get the contracts for the waste collection from households. The reason for competition when 
the investigations were conducted was obvious, since the programme organiser was no 
longer a councillor and so had no means by which to control the municipal sweepers in the 
area (when the local councillors are working, sweepers are monitored by the area councillor). 
Table 5.2 gives percentages of the sample population in the Suzuki area who were using 
different modes for waste removal from their houses (i. e. primary collection) as compared to 
the Control Area (where only municipal system Evas operating). 
Table 5.2 System of waste collection and disposal in use by the sample households 
in the Control area (n = 79) and Suzukis area (n = 210) 
System in use Percentage (Control) Percentage (Suzuki) 
Municipal sweepers 92.4 13.3 
Suzukis system - 68.6 
Servants 7.6 5.2 
Others - . '9 
Data and information collected from mid to end of 1994 
In other areas of the city', similar to the Suzuki area, municipal sweepers were the main 
collectors of waste from the household. Investigations were conducted in Block 6 of F. B. 
Area, as the Control area, which is similar to the Suzuki area in term of physical layout, 
development and income status. It was found that more than 90 % of the households gave 
waste to the municipal sweepers under an agreed monthly payment. Thus the table shown 
above reveals that the Suzukis system has replaced the municipal sweepers collection 
system. One of the major successes of the programme has been the household participation 
in the Suzuki's system even in the presence of the sweepers systems in the year 1994. It may 
be concluded that, in terms of household participation rate, the contribution of the Suzuki 
svstem as remarkable. 
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About one third of the households were not using the Suzuki collection service. Out of those 
32% who were not using the service, 40% had used it at some stage earlier, but decided not 
to use it further for several reasons. The households who were not using the pick-up service 
did not belong to a particular pocket but were located all over the area. The reasons for not 
using the Suzukis and the aspect of competition with the sweepers is further discussed in 
Sections 5.5.6 and Chapter 7. 
5.4.2 Monthly contribution 
The other direct benefit of the programme was cost recovery. This type of participation was 
remarkable since the households were also paying taxes to the municipal corporation which 
included conservancy charges. The programme organiser informed the researcher that the 
monthly collection fee was fixed at Rs 25 (in the year 1994). However, the sample interviews 
from households revealed that most of the households i. e. 49.1 % pay Rs 30 per month, with 
40.9 % paying Rs 25 per month and some paying more. The difference in the rate was due to 
a number of reasons: 
" the Suzukis organiser wished to increase the rate but did not want to lose customers; 
" some of the households were close friends of the programme organiser; 
" the municipal sweepers in the area, because of competition, offered a low collection fee. 
The reason for high rates like Rs 50 or 60 was because of a greater quantity of waste from 
some of the sources such as schools, marriage halls or cottage factories. Discussion with the 
Suzuki driver revealed that they were also collecting waste from a hospital with a payment of 
Rs 120 per month. Waste was collected from the two marriage halls (community centres) for 
Rs 50 per month and a school for Rs 60 per month. 
Table 5.3 gives payments made by the sample household population to the Suzuki system 
and compares them with the payments in the Control area. 
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Table 5.3 Payments in Rs per month made to the Suzukis system (n = 141) as 
compared to the payments made to the sweepers in the Control area (n = 711 
Payment in Rs per month Percentage of population in 
the Control Area 
Percentage of population in 
the Suzuki Area 
20 - 1.8 
25 1.4 40.9 
30 6.8 49.1 
35 - 1.2 
40 13.7 - 
50 35.6 - 
+50 42.3 7.1 
Mean value = Rs 82.260 Mean value = Rs 30.88 
Mode value = Rs 50.00 Mode value = Rs 30.00 
Standard deviation = 63.339 Standard deviation = 10.771 
Standard error = 7.413 Standard error = 0.824 
Data and information collected from mid to end of 1994 
Table 5.3 shows that mean payments made to municipal sweepers in the control area are 
higher as compared to the Suzuki's area. 
The information about payments indicate 3 major benefits of the Suzuki system: 
i. The scope of work is well defined i. e. collection of waste from the house. When sweepers 
operate they also perform a number of other household works and so scope of work and 
payments differ. 
ii. The collection fee is standardised compared to areas where only sweepers are collecting 
waste. 
iii. The average collection fee is low compared to areas where municipal sweepers are 
collecting waste. 
The mean value of payments to the municipal sweepers was Rs 82.66 which is 166 % higher 
than the mean value of payments in the Suzukis area. The difference between the values of 
standard deviation suggest that the rates in the sweepers area vary more. The reasons for this 
variation is the municipal sweepers involvement in the cleaning of yards and driveways; an 
additional service which the Suzuki system does not offer. To judge this argument further, 
the households were also asked about the works performed by the municipal sweepers in the 
Control area. Table 6.4 [lives percentages of the households using different services 
from the 
municipal sweepers. 
Table 5.4 Household percentages using different services from the municipal 
sweepers (n = 73). 
Service provided by the sweeper Percentage of Houses 
Only collection of waste 57.53 
Sweeping court yard 23.29 
Sweeping drive way 4.11 
Cleaning inside of the house 2.74 
Sweeping court yard and drive way 1.37 
Sweeping court yard and drive way and inside house 1.37 
Watchman1 9.59 
1. In one of the lanes of the houses a group of 20 houses hired a self employed private sweeper for waste 
collection, the same person work as a watchman in the night. 
Data and information collected from mid to end of 1994 
The Suzuki programme has been successful in achieving participation through payments 
from the households. From the municipal point of view it may be important that any 
programme of this type is self financed. Whether the Suzuki system is a cost effective system 
or not is difficult to conclude from the above data. However, it offers a lower fee rate for the 
waste collection service and the transport of the waste to a central location away from 
residential area as compared to the sweepers collection system. The limiting scope of work 
(just to collect waste) would be beneficial for the population and for the municipal sector, but 
it may deprive municipal sweepers of additional income and additional work. This complex 
situation to balance efficiency with social considerations is further discussed in the following 
sections. 
5.4.3 Resource generation and utilisation 
The Suzuki system like any other private enterprise is cautious in the utilization of its 
resources. The system not only generates income from the household collection fee but also 
from the sale of the re-saleable components from the collected waste. The re-saleabale 
components are sold to a middle dealer in the same area. All the materials from non- 
domestic sources are rich in re-saleable components. Thus the second biggest proportion of 
income was from the sale of re-saleable components. The income from the re-saleable 
components varied: the data obtained over a month about the quantities sold to the middle 
dealers by the collection crews is included as Annex 5.2. When all the waste was 
brought to 
the transfer points the re-saleable components were separated by Suzuki sweepers and 
the 
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pickers to whom the Suzukis' sweepers allowed access. This means that the Suzuki system is 
cautious in utilising and generating resources in the following way: 
" by involving willing pickers in house to house waste collection without additional 
expenditures on the income collected as the monthly fee. 
" by separating and selling the resaleable components for additional income. 
The major expenditures are salaries, fuel, repair and maintenance of the two Suzukis. In 
addition to their regular salaries, the Suzuki drivers also get an allowance of Rs 20 per day 
for petrol to transport the separated materials to the middle dealer's yard, and a share from 
the re-sale of separated materials. Table 5.5 gives average figures for the income and 
expenditures per month in the year 1994. Figs 5.3 and 5.4 give different flows of incomes 
and expenditures in different directions. 
Table 5.5 Income and expenditures on Suzukis system in Rs per month during 
the investigation period. 
Income Amount (Rs per month) 
1. Collection fee from 1000 houses @ of 30,000 
Rs 30 per house. 
2. Sale of separated components from 5772 
waste @ Rs 222 per day for 26 working 
days. 
3. Petrol subsidy from middle dealer to 1040 
the Suzukis drivers @ Rs 10 per day for 
26 working days. 
Total Income 36,812 
Expenditures 
1. Drivers salary for two (ci Rs 1200 per 2,400 
month. 
'_. Sweepers salary for two (1 Rs 1000 per 2,000 
month. 
3. Petrol and oil consumption 5,000 
4. Regular maintenance as tyres, battery 4,000 
etc. 
5. Major body repair due to corrosion 1,000 
6. Depreciation and savings to replace 5,000 
vehicles (reducing capital expenditures) 
Total Expenditures 19,400 
Uata and information collected from mid to end of 1994 and cross-checked in 1995 
The collection fee is fixed for household waste, but is higher if the quantity of waste is more, 
particularly from some non-domestic sources such as schools, hospitals and marriage halls. 
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In the above table the income from the collection fee is based on the average fee of Rs 30 per 
month obtained from the sample. The average income from the sale of the re-saleables is Rs 
222 per day. The collection fee and other income to the system only cover the primary 
collection cost and does not include any cost for transfer, haulage and disposal. 
The Suzuki system began in the year 1988, and was due to close in the year 1995 when the 
author tried to contact it again. There were many social and political reasons for its closure. 
If we assume that the economic life cycle of the system was complete in the year 1995, a 
number of financial calculations can be made simpler. 
Table 5.6 gives the yearly incomes and expenditures over a period of 8 years, which is the 
total life cycle of the project. The table is based on a number of assumptions. The investment 
of Rs 80,000 from the municipal corporation on constructing a walled enclosure in the year 
1988 is not considered as capital investment, as it was demolished after neighbourhood 
objections. Finally, since the system organisers did not keep any account books, the figures 
were obtained during interviews with different people like drivers, Suzuki, sweepers and 
pickers. Those figures so obtained were then cross-checked. 
Table 5.6 Annual cash flows (in Pak Rs) of the Suzuki system over the life cycle. 
Year 1988 1989 1990 1991 1992 1993 1994 1995 
Income 
117000 180000 180000 300000 300000 300000 300000 300000 
Expenditures 
Salaries Drivers 24000 24000 24000 28800 28800 28800 28800 28800 
Salaries Sweepers 19200 19200 19200 24000 24000 24000 24000 24000 
Fuel and Oil 48000 48000 48000 60000 60000 60000 60000 60000 
Maintenance 24000 -14000 
36000 48000 48000 48000 48000 48000 
Depreciation 5625 5625 5625 5625 5625 5625 5625 5625 
Total 120825 120825 132825 166425 166425 166425 166425 166425 
Expenditures 
Net Income - 3825 * 59175 -47175 + 133575 + 133575 + 133575 133575 133575 
Notes: 
1. In the year 1988 only 650 houses were giving waste to the Suzuki system. 
2. In the year 1991 the collection fee per house was increased from Rs 15 to Rs 25. because of an increase in the 
prices of fuel. 
?. In the year 1991 the drivers' salaries were increased from Rs 1000 to 1200 per month and sweepers' salaries 
increased from Rs 800 to 1000 per month. 
4. Depreciation is based on ww riting off the capital value over 8 years. 
5. Data and information collected from mid to end of 1994 and corrected in 1995 
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Profit 
Drivers Sala 
Fig 5.3 Income and expenditures from collection fee. 
Income from Middle 
Dealer in Return Re- 
saleable Waste 
Payment to Driver for 
Transporting Re- 
saleables 
reciation 
iicle Maintenance 
Payment to Suzuki 
Sweepers against Re- 
saleables 
Payment to Pickers on 
the Suzukis 
Fig 5.4 Distribution and flow of Income from transport and sale of re-saleable items. 
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Petrol and Oil Sweepers Salary 
Table 5.6 shows that the average net income per year is more than the capital expenditure of 
Rs 45,000 spent on the purchase of two second hand Suzuki pick-ups. The Internal Rate of 
Return (IRR) is more than 40 % against prevailing loan interest rates between 15 to 20% in 
Pakistan. In addition to informal resource generation and expenditures by the Suzuki 
programme, the municipal corporation also expended resources in the area. Like any other 
area of Karachi, the municipal corporation assumed responsibility for street sweepings for a 
length of 15,000 meters including two main roads 3,300 m in length. The service provided by 
the municipal corporation and the Suzuki collection system and the resource input of the two 
sectors are presented in text box 4: 
Text Box 4 Municipal versus Suzuki System 
Municipal system 
Street sweeping, sweeping main roads, cleaning any 
special waste as dead animals, animal dung, etc., 
transportation of waste from the containers to the 
disposal sites. Resources inputs are: 
22 sweepers 
I supervisor 
I sub-sanitary inspector 
I vehicle to carry roll-on, roll-off type containers 
(daily transportation 
In addition. other resources and inputs from the 
more centralised sanitary inspector, health officer, 
administrative staff, vehicle workshops etc. are also 
provided. 
Estimated average annual establishment cost is Rs 
650,000 which is basically paid in salaries, repair, 
maintenance and fuel etc. 
The physical boundaries of the two areas are same. 
Suzuki system 
Collection of waste from 1000 houses and disposing 
it at a transfer point in a play ground in the same 
area. Resources inputs are: 
2 sweepers 
4 pickers 
2 drivers 
2 Suzuki vans 
In addition there are inputs from the programme 
organiser and vehicle repairs are done by a private 
workshop. 
Estimated average annual establishment cost is Rs 
150.000 which is basically paid in salaries, repair, 
maintenance and fuel etc.. 
The municipal sweepers also bring the waste collected from the streets to the refuse 
containers or collection points. The loading of refuse containers and the open refuse trucks 
is 
done by municipal loaders (coolies). Theoretically two containers of waste are transported 
daily from the area to disposal sites by municipal vehicles. In addition, an open refuse truck 
visits the area half full and collects waste from a few informal collection points. 
There is a 
deployed staff of 22 sweepers, 5 containers loaders. I sanitary inspector and 
I supervisor in 
the Suzuki area. The total salary paid to these staff by the official agency 
is about Rs 50,000 
per month, which is several times the salary expenditure on the Suzuki's collection system. 
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In addition to the salaries of field staff, there are inputs from more central staff such as 
sanitary inspectors, health officers and administrative staff The capital expenditure is in 
terms of refuse vehicles, containers and other equipment. A comparison of capital 
expenditure is not possible since municipal vehicles cover a number of other areas. The other 
benefits of the decentralised Suzuki's programme and further details of cost are included in 
the following sections and further discussed in Chapter 7 and 8. 
5.4.4 Operational efficiency 
The operational efficiency of the programme was measured by observing the reduction in 
waste piles in the area and the public attitudes to the programme. Reduction in waste piles 
was observed through cleanliness assessment of the area as explained in Section 3.11.7, 
which gives an indication of the reduction in the waste piles in the programme area as 
compared to other areas. In addition, household surveys and in-depth interviews were useful 
in assessing the public attitudes to the programme. The programme efficiency in terms of 
reducing waste piles is discussed below, while public attitudes to the area's cleanliness and 
the programme are discussed in Section 5.5.1. The locations of fresh waste piles, garden 
waste, construction debris and transfer point enclosures were noted down. The survey was 
conducted by the same surveyor on two different days. The number of different types of 
waste deposits within the Suzuki area of 116,000 sq-yds was compared with the waste piles 
in a control area of 77,000 sq-yd. The results are given in Table 6.7 and their locations are 
attached as Annex 5.3. 
Table 5.7 Number of fresh waste piles garden waste piles, and construction 
debris in the Suzuki area as compared to control area. 
Type of Waste Pile Suzuki Area Control Area 
Fresh Household Waste 12 ?? 
Construction Waste 50 8 
Garden Waste 8 5 
Data and information collected from mid to end of 1994 
The higher number of construction waste piles and garden waste was confirmed through non- 
participatory observations. Since construction waste is higher in density and garden waste 
occupies higher volumes per unit weight, the Suzukis crew was reluctant to pick-up that 
waste. It appears that the municipal sweepers system was more effective in removing 
construction debris from the area, since sweepers with a hand cart are better equipped and 
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have more time to remove construction waste, as compared to the more mechanised and 
faster Suzuki system. The sweepers with the hand carts can not walk long distances, 
particularly when they have to collect waste from a number of houses, and there were no 
designated places to dispose of the waste. However it is obvious from the above tables and 
other surveys, that the Suzuki system was more effective in reducing the number of fresh 
household waste piles in the area. 
5.4.5 Employment opportunities 
The Suzukis system has not only shown benefits in terms of cost reduction and efficiency but 
also provides private sector employment to at-least 8 persons including 4 waste pickers. This 
employment is set against a total capital investment of Rs 45,000 in 1988. The cost of 
providing employment in the private-informal sector in Karachi is relatively low, for 
example to become an IWB one only needs Rs 2,500 for a push cart and a rolling cash sum 
of Rs 100. During another visit in May, 1995 it was revealed that one of the pickers was 
working as a driver of a pick-up, implying a social upgrading. What pickers' speak about 
their work is in Text box 5: 
Text Box 5: 
Pickers with the Suzukis 
Khalid was one of those four pickers who were collecting waste with the Suzukis when 
the research investigations started. He was perhaps the youngest, aged only nine, and 
the most out spoken of all the crew. Young Khalid, a smoker, willingly agreed to talk 
it'ith the author when the tin-loading of waste was in operation at the transfer point. 
He had been picking waste in the same area, including the same transfer point, before 
joining the Suzuki team. He was offered work with the Suzukis by the sweeper on the 
Suzuki. Khalid said that his father was too old and sick (mav a drug addict) and was 
un-able to work, so his mother and he worked as the only earners in the family. His 
mother worked as a house help (domestic servant) in the same area. Khalid has three 
brothers, the younger one looks after the youngest when the mother is out at work. 
Khalid was happy and satisfied with the work on the Suzuki and said that he earned a 
guaranteed amount of Rs 40 every day, paid when the day ends. When he was working 
as a picker he used to take advance money f om the middle dealers; with the Suzuki 
si'stem he can get an advance from the sweeper. 
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During the research investigations, Khalid left the Suzuki work, and started picking 
waste again. The reason he gave was that one of the drivers of the Suzukis misbehaved 
towards him and called him names. After that incident Khalid was not observed with 
the Suzuki crew, but talked frankly about his waste picking work at the transfer point. 
Majid was another young teenage picker and a nephew of a sweeper on a Suzuki. He 
was studying in the seventh level at a local school but left, since his family needed 
money for survival. Majid had no idea how their work could be improved, but he 
thought that further source separation of waste would not help him, since separated 
quantities would be taken away by servants before pickers got to it. 
Amjad had been trained as a tailor in a shop, but since there was very little work, he 
decided to start work with the Suzukis. His father had two wives and left Amjad's 
mother to earn and survive herself. He was also a relative of one of the sweepers on 
the Suzukis. He said that cuts and wounds were not very common, however, when he 
got a cut, he rubbed it with some brake oil, as suggested by one of the drivers. 
Abbass, aged twelve was another picker working with the Suzukis. His father was a 
construction worker and his mother a domestic servant. He worked as a street picker 
before this work and felt more satisfied working with the Suzukis. 
5.4.6 Community's attitudes: as benefits 
Residents satisfaction over the programme's performance was assessed through the methods 
described in Section 3.11. The households selected through a random sample comprised 
both; the Suzukis users and those who were using other methods for waste collection. The 
attitudes were also assessed on similar variables in the control area where only the municipal 
system was operating i. e. the Control area. The residents were given a choice of four levels 
of satisfaction ranging from fully satisfied to totally un-satisfied. Table 5.8 compares the 
level of satisfaction of residents in the two area by showing the percentage of residents 
satisfied or not satisfied. 
Table 5.8 Satisfaction over area cleanliness in the two sample areas 
as percentage of residents. 
Level of Suzukis Area (n = Control Area (n = 79) 
Satisfaction 212) %% 
Fully Satisfied 23.6 1.3 
Satisfied 42.9 1 1.4 
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Not Satisfied 1 16.0 1 6.3 
Totally Un-satisfied 1 17.0 1 81.0 
Data and information collected from mid to end of 1994 
A total of 66.5 % (23.6+42.9) of the residents in the Suzukis area are satisfied with the 
overall cleanliness in the area compared to only 1-1.7 % (1.3+11.4) in the area where only the 
municipal system is operating. 
A cross-tabulation of the two variables i. e. the satisfaction over area cleanliness with the 
users of the different system was done to see the relationship between the two variables. 
Table 5.9 gives the result. 
The chi-square test finds a weaker degree of association (significance 0.0804) between the 
two variables. Generally a value of less than 0.05 is considered adequate to make judgements 
about cause and effect in statistically drawn samples. Among the residents who are fully 
satisfied, 76 % use the Suzuki system and only 20 % use the sweepers system. The findings 
are not adequate to conclude that the increased level of satisfaction over area cleanliness in 
the Suzuki area is because of the Suzuki system. However users who were using the Suzuki 
system were more satisfied over the area cleanliness as compared to the users of other 
services. 
Table 5.9 Cross tabulation of the residents satisfaction over area cleanliness with 
the users of different systems in the Suzuki area (n = 209). 
Collection Fully Satisfied Satisfied Not Satisfied Totally Un- Row Total 
System / satisfied 
Satisfaction 
Sweepers 10 17 12 9 48 
Row % 20.8 35.4 25.0 18.8 23.0 
Col. % 20.0 19.1 35.3 25.0 
Tot. °'o 4.8 8.1 5.7 4.3 
Suzukis 33 66 20 20 144 
Row % 26.4 45.8 13.9 13.9 68.9 
Col. % 76.0 74.2 58.8 55.6 
Tot. % 18.2 31.6 9.6 9.6 
Servant 0 5 I 5 11 
Row % 0 45.5 9.1 45.5 5.3 
Col. % 0 5.6 2.9 13.9 
Tot. % 0 2.4 0.5 2.4 
Others 2 I I 2 b 
Row % 33.3 16.7 16.7 33.3 
2.9 
Col. ,,, 0 4.0 
1.1 2.9 5.6 
Tot. % 1.0 0.5 0.5 1.0 
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Column Total 50 89 34 36 
-109 23.9 42.6 16.3 17.2 100 Chi-Square = 15.4028 1, DF = 9, Significance 0.08045 
Note: A brief write-up on the use and importance of the Chi-Square test is included as Annexe 4.1. 
Data and information collected from mid to end of 1994 
The other benefit of the project is the community's response and their feeling of owning the 
project as compared to the people living in the control area. The in-depth interviews with the 
residents revealed that they have a belief that the Suzuki system if operated efficiently and 
regularly, can solve the problem of the waste collection system in their area. When the 
residents were asked to give their suggestions about improvements to the waste management 
system in the area, a number of them gave more specific suggestions than the residents in the 
control area. For example the residents in the Suzuki area thought that the Suzuki system 
could be improved by making it more regular and that somebody should be responsible for 
the street sweeping. A total of 18 % of the respondents gave suggestions which referred to 
the Suzuki system and very few think that it is an ad-hoc arrangement. The residents 
suggestions range from improvement in the current Suzuki system to its replication in the 
other areas of the city. In comparison, the suggestions from the respondents in the control 
area were more general such as "government should do it, why do we pay taxes"?. 
Surprisingly, in the control area, which is a nearby area, residents are quite aware of the 
Suzuki system. A total of 67.5% of the residents in the control area thought that such a 
Suzuki system could also operate in their area. A total of 27.5% of the residents did not think 
that such a system could work in their area and only 5% of the respondents did not know 
about the Suzuki system. It is concluded that the Suzuki system with its limited success, had 
at least contributed significantly in changing the public attitudes, not only in the area where 
the system was operating, but also in some of the adjacent areas. 
1ºevfindings from previous discussion 
- The Su: ukis collection serves 68% of the houses in the area. 
- The system has operated successfidly for 6 years. 
- The system not only generates its own hinds but also earn a profit with an internal rate of 
return of more than 40%. 
- The programme provides opportunities for employment and social upgrading for the 
poorest section of the population. 
- The programme provides an improved environment in the area. 
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5.5 Constraints to integration 
The Suzuki system has contributed in mobilising the community's involvement, generating 
monetary and non-monetary resources, improving cleanliness levels in the area, creating 
additional employment and changing the community's perception on their own role in 
getting better services for improved solid waste management. The municipal sector can take 
advantage of all these benefits. The key factor is whether or not the municipal sector with 
more controls will be able to retain all the benefits once integration is initiated. However, the 
following sections indicate that in addition to a number of benefits from the programme there 
are also constraints to it. Thus for formal integration to be achieved over the short to medium 
term seems unlikely, since the programme deprived sweepers (one of the poor group) of their 
additional income and the driving force of political will is absent. There are also constraints 
because of attitudes and certain complex relationships. The opportunities discussed above are 
important and interesting but formal integration can only be achieved when the constraints, 
caused by the attitudes and relationships discussed in the following sections have been 
overcome. 
5. -5.1 
Community's attitudes: as constraints 
This section discusses those attitudes which are constraints to integration. Efforts to integrate 
the Suzukis collection with the official system or to replicate the programme in other areas 
need an in-depth understanding of the attitudes of the actors involved. The following sections 
discuss the attitudes of the key actors; the community (or users of the service), the municipal 
officers, supervision staff and the Suzukis crew and drivers. All the attitudes result from the 
past and present performance of the Suzukis system and any positive or negative change may 
influence those attitudes in future. 
The respondents were asked about their satisfaction on the performance of the Suzuki's 
system.. number of non-users of Suzukis also responded to the question. The analysis 
found that a total of 24.3% of the users were fully satisfied with the system, 42.2% were only 
satisfied, 20.5% were not satisfied and 12.97% were totally un-satisfied with the current 
Suzuki system. In this way the satisfaction was assessed on four relative levels. The 
satisfaction was then compared with the users' satisfaction with the sweepers' system in the 
control area. This revealed that the levels of satisfaction over the sweepers service were 
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similar. This similarity in the satisfaction of the users of both the Suzuki system and 
sweepers' system may be attributed to the following reasons: 
0 the Suzukis system was quite irregular at the time of investigation because of 
maintenance problems. 
0 residents did not foresee problems in the sweepers system unless they had experience of 
an alternative waste collection system. 
To further examine users' attitudes to the Suzuki system, they were asked directly about the 
contribution of the system to the overall cleanliness of the area. In this case again both users 
and non-users of the Suzukis system responded. Table 5.10 gives percentages of the 
population who feel that the Suzuki system contributed positively to the area's cleanliness 
and the idea that similar systems may benefit other areas. This is different from the 
respondents' satisfaction over the area cleanliness as presented in Table 5.8. 
Table 5.10 Level of satisfaction and percentages of the respondents on the 
satisfaction over Suzuki's system (n = 20). 
Level of Satisfaction Percentage of Respondents 
Yes: it contributed 24.5 
Contributed: up to certain extent 55.0 
No: not contributed 14.5 
No: not at all contributed 6.0 
Data and information collected from mid to end of 1994 
A very high percentage i. e. 55 % of the respondents felt that it was an effective system but 
not a complete solution to the problem. 
5.5.2 Municipal attitudes 
The municipal sector interacts with the Suzuki system at two levels: 
1. The municipal staff working in the area includes municipal sweepers and supervision staff. 
2. The municipal officers in charge of operation who know about the programme (municipal 
officers in solid waste planning do not know about the programme). 
Semi structured interviews were conducted with the Zonal Health Officer, Chief Sanitary 
Inspector of the Zone and the Supervision staff in the area. For the purpose of triangulation, 
1_3 
semi structured interviews were conducted with the Suzuki programme organiser. The 
programme organiser revealed that the municipal officers in operation co-operated when the 
programme started. In the same year the organiser also got a fund of Rs 80,000 from the 
municipal corporation to construct a walled enclosure for the transfer station. The reason for 
that was probably political pressure from the local party which was in power. However, even 
at that stage the municipal sweepers were not really in favour of the programme, since the 
programme was a direct interference with their additional income from the waste collection 
service. The programme organiser also mentioned the municipal officers' lack of interest in 
the programme, as he perceived a reduction in additional income for the officers through 
having fewer sweepers. The sweepers not only collect waste from a certain number of 
houses, but also sell and purchase waste collection rights among each other (Ali et. al, 1996). 
The reduction in sweepers' additional income is considered as a major constraint to 
integration, which creates a negative attitude among area sweepers. The programme 
organiser and the collection crew revealed that they had used some harsh and strict methods 
to control the area sweepers during the inception of the programme. 
On the other hand the municipal officers incharge of operations did not believe that the 
programme may be replicated in other areas, because although it reduced municipal 
responsibilities it also reduced municipal authority. Thus the municipal officers were not in 
favour of accepting or replicating programmes such as the Suzuki system. 
After a further discussions on the benefit of the programme, municipal officers admitted that 
the changes in the solid waste collection system through adoption of programmes like 
Suzukis, may be done by the non-government organisations and not by municipal 
corporations. Past experiences show that the thrust for decentralisation, decisions about 
i unicipal budgets and community involvement, in the social environment of Pakistan may 
only come from politicians or armed forces rather than municipal officers. Furedy concludes 
from her Indian experience that the municipal officers in developing countries do not have 
the power to address waste reduction, decentralisation or recycling directly (Furedy and 
Shivakumar, 1990). Mostly officers fear that 'open planning' which would allow residents to 
have a say in policy-making would be counter-productive for waste management. 
Most of 
them want to have a better capacity for regulation and enforcement. As discussed 
in Chapter 
4, municipal officers like to retain the current status quo and do not initiate changes. 
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5.5.3 Attitudes of workers in the Suzukis system 
Most of the crew and the drivers on the Suzukis are optimistic about the growth, 
development and replication of the programme. However, they think that it should be 
supported by 'an external force'. That external force may be a local councillor, a waste 
management enterprise or municipal legislation to protect the crew. They fully understand 
and explain that the municipal sector will not strengthen such a system, since they believe 
that it is: 
"a reduction in municipal sweepers income. 
"a reduction in the income of the municipal officers. 
This overall view of the collection crew on the Suzukis was not much different from the 
programme organiser's point of view. The Suzukis drivers thought that such programmes of 
waste collection might be replicated in other areas, provided that the system got co-operation 
from the residents and community leaders like the Suzuki organiser and have appropriate 
vehicles. However, they foresaw a number of problems during the initial phase of the 
programme. When the Suzuki drivers were asked whether they could run the programme 
without the programme organiser, they simply said "no", probably because of their own lack 
of power. The drivers perceive that when residents are familiar with a certain system and 
have used it for many years, they are reluctant to adopt a new system. 
Key points from previous discussion 
- Residents perceive a cleaner neighbourhood environment in the area where Suzukis 
operate. 
- Su: ukis users also see a number of operational problems. 
- Municipal attitudes and the attitudes of workers in the Su: ukis system are not favourable 
for integration. 
5.5.4 Relationship and dependencies 
The programme oryganiser had a key role in planning and operating the system. He was acting 
as a patron of the programme and gave protection to the workers against adverse reactions 
from other stakeholders. The programme was informal in nature and so had no legal security. 
AS a result it faced a number of problems from area police, traffic police, municipal staff and 
residents. \\'ithout the protection of the programme organiser it would have been difficult for 
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the programme to survive. Semi structured interviews with the municipal supervision staff 
revealed that a programme, similar to the Suzuki programme was forcefully stopped by the 
municipal sweepers with the help of area police in another part of Karachi. Thus the 
protection provided by the organiser was necessary for the successful operation of the 
programme. In depth interviews with the residents and the Suzuki crew revealed that the 
households would not participate in the programme if the organiser was not involved, since 
most of the residents personally knew him and he was a resident of the same area. During 
semi structured interviews the two drivers fully accepted the key role of the programme 
organiser and admitted that the programme could not run without his protection. 
The sweepers working on the Suzukis were interested in running the programme 
independently, an attitude exactly opposite to that of the drivers. However, in the current 
social environment of Karachi it seems impossible to run a programme like the Suzukis 
without 'sustainable protection' as provided by the organiser. The role of the programme 
organiser is similar to that of the middle dealers discussed in Chapter 4. However the major 
difference between the two roles is that the Suzuki organiser is directly confronting the 
municipal system whereas middle dealers are not. Thus, if any integration of the informal 
and the official system takes place, the role of protector must be filled in the absence of 
institutional or legislative support. Whilst analysing the role of scavengers (waste pickers) in 
Indonesia, Sicular (1991) found that the social and productive relationships into which 
Indonesian scavengers enter are found to be structurally similar to peasant production. The 
ºnore a waste picker is tied into a social network, the more secure is their existence, though 
their income is not necessarily higher. Such dependencies are one of the major constraints to 
integration and cannot be overcome without a number of long term interventions. This is a 
strong argument in favour of the present thesis i. e. that attempts to integrate such private 
interventions are difficult. 
The relationship among the collection crew and with the drivers is not complex since neither 
group depends upon other and there is a clear cut demarcation of responsibilities. The 
relationship was also better as the two drivers were brothers and the two sweepers were also 
brothers. The involvement of pickers was totally directed by the Suzuki sweepers. However 
Only two pickers were working regularly, while a number of other kept switching from the 
Suzukis to picking jobs and vice versa, as observed during the seven months duration of data 
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collection. The reasons for leaving the job were usually personal (see Section 5.4.5). The 
relationship of the collection with the other street pickers operating in the area and the 
itinerant waste buyers was normal. The reasons may be that pickers still depend mostly on 
the waste arising from the small factories and the commercial sources such as shops in the 
area 
The Suzukis system did not effect the itinerant waste buyers' system as the re-saleable 
components were intercepted at the household level (see Section 4.3.2). The average per 
capita separation rate in the Suzuki area was found to be 0.018 Kg/day, compared to 0.005 
and 0.009 Kg/day in the Karachi Administration Society and Control Area respectively. To 
further see the impact of the Suzuki system on household separation activities, a cordon 
survey was conducted to observe the number of IWBs leaving and entering the area. Similar 
surveys were conducted in the other areas. The average number of IWBs who visited the 
Suzuki area was 25 per 1000 houses, as compared to 33 IWBs visiting the Control Area and 
18 visiting the KAWWS area. Further discussions with the households, IWBs and middle 
dealers confirmed that the Suzuki system had not effected the household separation system. 
The relationship between the users of the service and the collection crew was also straight 
forward. The users were by now familiar with the faces of sweepers and drivers working with 
the Suzuki system. In the first few years the Suzukis also used a siren or horn to warn the 
users in a lane of their arrival. However during participatory observation with the collection 
crew, unhelpful behaviour was observed from some of the users such as delays in opening 
the house doors to give waste and also in keeping various sizes and shapes of waste bins 
which were very difficult to un-load. This was a common problem mentioned by the all the 
Suzuki crew. No instruction or guidance had been issued to the users on the type or shape of 
bins from programme organiser. There was no agreement or understanding between various 
groups involved. In general. most of the households used the system as a service and ignored 
the hardships faced by the collection crew. 
The key conclusion is that the programme organiser acts as a patron to the programme. The 
relationship between the municipal sweepers and the Suzuki crew is competitive and 
complex in nature. 
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5.5.5 Municipal transportation 
The waste collected by the Suzukis was brought to a transfer point for further transportation 
by the municipal vehicles. This practice also encouraged other waste generators, such as 
construction contractors, municipal and private sweepers and owners of small industries to 
dispose of their waste at the same place. The transfer point was in poor condition and it was 
obvious that the quantities of waste brought to that place were far greater than the quantities 
lifted by the municipal corporation for secondary transportation. The system clearly 
depended on the municipal corporation for further transportation of waste. There were 
various reasons for the failure of the municipal service to provide an adequate collection: 
i. Lack of interest in the programme from the municipal staff, particularly when the 
organiser was not an area councillor. 
ii. Increased waste quantities at the disposal place, as there were no places for transferring 
waste. 
iii. Residents were only interested in the removal of waste from their houses and so did not 
develop effective campaigns for the improvement of the neighbourhood environment. The 
reasons for this lack of motivation may be low level of awareness about the adverse 
effects of exposed waste. 
This problem is very similar to what was observed in Madras, India. An organisation known 
as 
Civic Exnora organised their own waste collection and street sweeping programme 
successfully, but failed to get municipal help for further transportation of waste from transfer 
points (Furedy, 1993). 
5.5.6 Impact on municipal sweepers 
As we already know through our previous discussions the developed areas in cities like 
Karachi need two basic services for the solid waste collection: 
- street sweeping i. e. collection of spread waste, dust, silt etc. from streets. 
- collection of waste arising from the households. 
The Suzuki system collects waste from the houses and leave the work of street sweeping to 
the municipal sweepers in the area. Theoretically, municipal sweepers are responsible 
for this 
work, but actually their interest in the area depend on their additional income from household 
its 
waste collection. Investigations were conducted to find the impact of the Suzuki system on 
the existing sweepers collection system (for more details of the sweepers system see Chapter 
7); 
The Suzuki system created adverse conditions for the municipal sweepers operating in the 
area which has deprived them of the additional income. The Suzuki system re-allocated the 
incomes in the sense that instead of a number of sweepers benefiting from it, it was going to 
vehicle maintenance, fuel and the few workers on the Suzukis. In a developing country like 
Pakistan people are always in search of some work for their survival. The discussion of the 
impact of Suzuki's waste collection system on the municipal sweepers can not be fully 
understood unless an understanding of the existing sweepers' collection system is achieved. 
Thus a detailed discussion is included in Chapter 7 of this thesis. How this aspect of income 
generation should ideally be balanced with efficiency, is further discussed in Chapter 8. 
5.5.7 Problems with the Suzukis 
A other major problem is that the vehicles were not designed for waste collection and they 
become corroded by the fresh waste. There were maintenance problems, and there was no 
stand by vehicle. In a hot climate the waste rots in 24 hours and also residents like to have a 
daily collection system. Semi structured interviews with the Suzuki drivers revealed that 
Suzukis were out of order for increasingly longer times, as both the Suzukis were quite old 
(1979 model) and the mode of operation required stronger vehicles. The drivers and the 
collection crew understood that if the vehicles were out of order for a long time the 
households shifted back to the old system of collection through the municipal sweepers. The 
structured interviews with the residents revealed that 52 % of the respondents using Suzukis 
see irregular service as a major problem. Table 5.11 gives reasons of non-satisfaction with 
the Suzuki system as perceived by the responding population. It is interesting to note that a 
eery small proportion of the respondents considered high charges as a problem, but they had 
observed the Suzukis leaving the garden waste and construction debris. 
The unreliable collection service due to frequent vehicle maintenance and the reluctant 
attitude of the organiser to replace the vehicles or to make further investment may be due to 
the high risk of the programme, which he foresaw because of changes in the political scene. 
If the programme organiser, who is also a political worker lost power, the municipal sweeper 
and supervision staff would take over all the business in the area. 
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Table 5.11 Reasons of non-satisfaction with the , q»711ki 
evetnrr. r., - , I, X 
Reasons for Non - Satisfaction Percentage of Population Complained 
High rates of collection fee 1.65 
irregular service 52.07 
Leave waste quantities 43.80 
Other problems 2.48 
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5.5.8 Political interference 
The other major constraint to integration was political influence on the solid waste 
management system. The management of solid waste comes under municipal corporations, 
where major decisions are taken by a council of elected councillors and a mayor. When the 
local bodies are active, the area councillor acts as a link between the community and the 
municipal office. Residents complain to the councillor if there is any problem and the 
councillors try to solve it. The municipal staff for solid waste management are allocated 
according to councillor's wards and all the staff regularly report to the area councillor. There 
are definite advantages of this system, particularly in terms of decentralisation and public 
involvement in decision making. However, like many other institutions, the accountability 
of the local bodies is also in-effective in Pakistan. As a result, the solid waste management 
system comes under political influences, which affected the proper operation of the Suzuki 
system. The local bodies are often dissolved by federal governments and replaced by a non- 
elected system. The people representing their areas in the non-elected system, try to 
introduce their own system, as happened in the case of Suzuki (and in another case discussed 
in Chapter 6). 
In late July 1992 the Karachi Municipal Corporation (KMC) was superseded and the elected 
mayor was replaced by an administrator. In September 1994, a 222 members advisory 
council for KMC was selected; one representative from each councillor's ward, as an 
alternative to the elected local bodies. The newly appointed advisors started to make changes 
in the current system, which affected the motivation of the organiser of the Suzuki 
programme. The person who was selected from the Suzukis area was from the party in 
opposition to the organiser's party. Improvement of solid waste collection was taken up as a 
priority area by all the new advisors, as it could create a favourable feeling among voters, in 
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the shortest time. Similarly, in the Suzuki area, the municipal staff was asked to report to the 
newly selected advisor. The Suzuki organiser lost all the powers to operate the system and to 
control the municipal staff. The Suzuki system stopped operating in April. 1995. Both the 
drivers took other jobs, one sweeper left and only one sweeper was operating Suzukis 
collecting waste from a few houses. A picker started to drive one of the Suzukis. Thus a 
successful, decentralised and participatory model for waste collection came to an end 
after 6 years. The dependency of the programme on the political changes is the most 
important point to mention in this section, which again supports the guiding hypothesis. 
However the rise and fall of the Suzuki system gives us important lessons about integration. 
The closure of the system is in itself the strongest argument in favour of the present thesis. 
Similar results were observed from other countries, for example Cointreau (un-dated) 
reported that local politicians naturally tend toward short - term and newsworthy actions, 
since their own terms are typically short and seldom repeated. It is tempting to succumb to 
'vendors' pressure for large private contracts for collection and high technology disposal 
facilities. New construction is more appealing to politicians than plans to improve day to day 
operations and maintenance. Klundert and Lardinois (1995), reported that in Mali, political 
changes in the late 1980s and the fact that the government had to slash public sector jobs to 
meet the demands of the structural adjustment programme had the effect of encouraging 
private initiatives. Text box 6 contains what municipal officers in Karachi, speak about the 
political interference. 
Tart Box 6: 
Municipal officers speak about political interference 
One of the Zonal Health Officers in Karachi said that the interference by the politicians 
caused a lot of problems to the solid waste management operations. All the public 
representatives like councillors, members of provincial and national assemblies etc. are 
elected to make decisions, prepare long term plans and effective legislation. But these public 
representatives involved themselves in administrative details. They forced illegal 
appointments of political workers; people who were not capable and forced the 
channelisation of resources for political gains. 
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Another Chief Sanitary Inspector said that the Health Departments who were responsible for 
solid waste management were more attractive to political workers, since there is more field 
work, and so they get opportunities to work for their political parties. 
The findings from Karachi, on the political influences were confirmed in Faisalabad, during 
observations and discussion in the municipal offices. 
Key points from previous discussion 
- The Suzukis ' system depends upon a patron for its existence, who could protect the system 
m external influences. 
- The Suzukis' system depends upon municipal corporation 
for further transportation o 
waste from transfer points. 
- The Suzukis ' system is sensitive to the changes in political systems. 
- The Municipal sector is not in a position to provide a replacement 
for those relationships 
and some of the dependencies which keep the system running. 
- In addition to a number of constraints identified in the previous 
discussion the reduction in 
the sweepers income has been identified as another constraints to integration. 
- The external influences from politicians was also a constraint to 
integration. 
- The unreliability of the vehicles is also a major problem. 
- Most of the identified constraints support the guiding 
hypothesis. 
5.6 Conclusion 
The Suzuki system has contributed effectively in changing the attitudes of the residents 
from 
a 'municipal dependent' to a more 'self reliant' one. The residents in the area 
have 
experienced a new system of waste collection and started to think that the systems such as 
the Suzuki system might be replicated in other areas. The Suzuki system is a 
direct and clear 
support to the existing municipal waste collection system in the residential areas and 
fulfils 
the municipal objectives of `improved waste management'. The overall 
benefits from the 
Suzuki's programme as discussed in the previous sections could form the 
basis of an 
improved solid waste collection system; to improve efficiency and generate 
income. Details 
of such a system and policy options to encourage such systems are 
further discussed in 
Chapter 7 and 8. 
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The Suzuki system of waste collection can also be seen as a successful model of enterprise 
development for primary collection of waste, a more decentralised approach and a model 
where the community is involved through paying the collection fee. The official integration 
of such a system needs liberalisation in the policy, where the municipal corporation may 
allow the grass root level contractors to collect waste and the municipal corporation to 
monitor and control the contracts. 
The conclusion of this chapter raises some basic key issues on the operation of the municipal 
services. Since it is clear from the previous discussion that there was a public demand for the 
waste collection service, the Suzuki system operated well and resources were successfully 
generated for the system. 
There are a number of constraints to the formal integration of the informal systems with the 
official system. One of the major constraint identified is that sweepers are deprived of their 
additional income from the household waste collection. This in a way increases un- 
employment and poverty at the cost of an improved waste collection system. The political 
influence and the technology used were also identified as inappropriate and so a major 
constraint. If all these constraints can be overcome, the prospects for the formal integration 
of the two sectors may improve. One question is whether to consider the waste collection 
service as a public good or a private good, leaving it to the users and providers to use the 
service and decide the charges. The concluding chapters of this thesis discuss the possible 
trade off for integration, keeping in view the efficiency, equity and controlling externalities. 
The relationships and dependencies in the Suzuki system are well knitted social links, which 
take the present, appropriate form in the absence formal institutions. Such relationships and 
dependencies exist in any informal system, for example the relationship of the itinerant waste 
buyers and the middle dealers as discussed in Section 4.4.4. The key conclusion is that any 
pilot project or short term intervention can not replace such dependencies and relationships, 
unless sustainable changes take place in the political and social institutions. Thus under the 
current situation in cities like Karachi, the formal integration with the official system is not 
possible in the short to medium term. Primary collection of solid waste has emerged as a 
complex set of activities with different perceptions and objectives. These objectives may or 
133 
may not be equitable, efficient or profitable. The concluding chapters will take up this debate 
more deeply. 
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Chapter 6 
Integration of a CBOs programme 
6.1 Introduction 
This chapter presents a case study of a community based system of primary waste collection which was 
operating in a residential area of Karachi during the period of study. The system was organised by a 
community based organisation (CBO) known as the Karachi Administration Women's Welfare Society 
(KAWWS) comprising housewives living in the area. The key theme of the chapter with respect to the 
guiding hypothesis is, 
a community based programme, in spite of more organisation and communication than informal 
sector activities, has very little potential for formal integration with the official system. 
The chapter structure is similar to Chapters 4 and 5; basically it discusses the advantages and 
constraints of the system around the hypothesis on the potential for formal integration of the CBOs 
programme with the municipal system. The discussion in the chapter is kept within the boundaries of 
the guiding hypothesis which states: 
Under the present conditions, private informal systems in solid waste management cannot be 
formally integrated with the official system. 
An introduction to the programme is presented at the beginning of the chapter. This is followed by an 
assessment of the direct benefits of the programme for improvement of the solid waste management 
system. There are also indirect benefits of the programme such as the development of community 
management. and changes in attitudes. Together these benefits are assessed as possible opportunities 
for the integration of the programme. Here the term integration is understood to be where: 
The municipal sector formally accepts the project as the one which helps the municipal 
corporation, gives legal protection to the programme and protects the project in future planning. 
The chapter then discusses the constraints on the programme. including those which are constraints to 
formal integration. Finally. conclusions are drawn from the previous discussion. Fig. 6.1 presents a 
lax-out of the logical sequence of various arguments. as they are organised and discussed in the 
Chapter. 
The titles of the main arguments are listed in the rectangular boxes and all the related 
key points are 
shown around these boxes. 
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actors unoccupied plots 
Programme 
organisation Background operation 
area- \ inception 
partici ation partner hip 
involves women liciency 
Benefits 
decentralisation 
changes attitudes resources 
self financing 
Opportunities for 
Integration 
formal integration informal integration 
impact on existing 
municipal sweepers attitudes 
commercial political interterence 
activities 
Constraints 
dependencies relationships 
Conclusions 
Fig 6.1 Logical sequence of arguments in the case study. 
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6.2 The KAWWS Programme 
6.2.1 The physical area 
The KAWWS programme operates in the Karachi Administration Employees' Co-operative Housing 
Society (KAECHS) which is a higher middle income settlement of the city. The society was planned 
about 35 years ago for the employees working in the administrative departments of Karachi. About 
64% of the households have an income level of more than Rs 5,000 per month, against an average 
household income in similar areas of Karachi of Rs 4.930 per month (AERC. 1988). The proportion of 
larger plots in the area is also higher when compared to other areas of the city. The distribution of plot 
sizes in the area is given in Table 6.1. 
Table 6.1 Break-up of the residential Blot sizes in the KAWWS area 
Plot size (sq. - yd) Number of plots (percentage) 
120 114(9.0%) 
200 539 (42%) 
400 341 (26%) 
600 261 (20%) 
1000 43 (3%) 
Note: Plot sizes may be generally considered as a rough criteria of the households well-being in Karachi: people 
living in less than 120 sq. -yd plots are low income, between 120 and 600 is middle income. and more than 600 
sq. -yd may be considered as high income group. 
Data and information collected in mid to late 1994 
The plots in the KAECHS society were occupied gradually and over time, a number of residents sold 
their plots. As a result many families who were not part of Karachi's Administrative Departments 
moved into the area (Siddiqui. 1994). When the residents initially occupied the houses they found that 
they lacked a number of basic infrastructure facilities such as roads, water supply, sanitation, drainage 
and a system of waste collection. Thus a group of active housewives in the area made efforts to get 
those services and to work further for the improvement of the neighbourhood environment. This 
community based organisation is now formally constituted and run calling itself the Karachi 
Administration Women's Welfare Society (KAW\VS). 
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6.2.2 Inception 
From its inception in the year 1988, KAWWS focused on activating civic agencies for urban 
development with special emphasis on the creation and maintenance of an un-polluted environment 
which they thought was a pre-requisite for a healthy life for families, especially women's and 
children (KAWWS, 1991). The women's group got itself registered with the Directorate of Social 
Welfare, Government of Sindh, in the year 1989. The reason for registration, according to a 
KAWWS representative, was because they handled public money, for which they liked to have 
proper accounts. The KAWWS, since its inception, has worked on a number of neighbourhood 
issues, such as development of parks, road repair, drainage, installation of water supply pumps and 
arrangements for solid waste collection. Discussions with the programme organisers revealed that 
Mrs Safina Siddiqui, president KAWWS, had a key role in mobilising the community during the 
inception of the programme. Her dedication and selfless efforts succeeded in bringing a number of 
housewives together. As the programme proceeded, the activity of the programmes became more and 
more organised. At present the programme is producing some regular publications and is well known 
in the city of Karachi. 
6.2.3 Operation 
The KAWWS group's strategy was to act as a women's pressure group on civic agencies - with a 
conciliatory approach; it co-ordinated and facilitated different activities among these agencies and 
citizens' groups; played the role of a motivator/adviser for other women's groups to replicate 
appropriate projects; it also created awareness by arranging training workshops and lectures on 
health, sanitation, and project management (KAWWS, 1991 and KAWWS Briefing Sheet). The 
KAWWS was managed through an 'office' in the house of its President with a telephone, fax, 
computer and a photocopier. The KAWWS operations were looked after by its Executive Committee, 
headed by its President. The other office bearers of the committee were Vice President. General 
Secretary, Joint Secretary. Treasurer and a Joint Treasurer. In addition there was a team of 10 core 
members and an election committee. The KAWWS still holds annual elections for the office bearers. 
The KAWWS relies on monthly contributions from its members. As the organisation grew there was 
ºnore and more interest from external donors to support the programme. Gradually the KAWWS 
attained more formal organisational characteristics and attracted a number of donors. The KAWWS 
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group felt that the residents were the tax payers to a number of government departments for different 
services such as water, sewerage, roads, electricity and waste collection, and if a unified approach 
was adopted to common problems, the delivery of infrastructure might improve. When the group 
approached government departments concerning shared problems, they usually received a good 
response. In this way KAWWS tackled a number of problems such as broken sewerage lines, 
absence of roads and street lights, lack of garbage bins and stagnant sewerage in the un-constructed 
plots. The steps they take as an approach to address problems are usually as follows: 
1. understanding the problem. 
2. identifying the concerned departments and their roles. 
3. identifying the bottlenecks in the proper delivery of that service. 
4. mobilising the community to do what it can to remove the bottlenecks, be it advocacy, financial 
contributions, a court petition, technical support etc. 
5. presenting to the department, the joint approach. 
Thus the role of KAWWS is that of a catalyst for improved municipal services rather than to create a 
parallel system as happened in the case of the Suzuki system. The activities and working of the 
programme along with their activities with regard to waste collection are discussed in the following 
sections. 
6.2.4 Organisation for waste management 
The KAWWS initiative to improve waste management started in the first instance by lodging 
complaints with the municipal corporation about inadequate waste collection in the area. There were 
a number of open plots in the area and so households developed the habit of disposing of waste on 
the open plots. The responsibilities for collecting and disposing of waste were not clearly demarcated 
between the Karachi Administration Employees Co-operative Housing Society (KAECHS) and 
Karachi Municipal Corporation (KMC). Thus, during the struggle to understand the various roles and 
responsibilities for waste management, KAWWS discovered that the problem was extremely 
complex (Siddiqui, 1994). They also filed a court petition against KMC and the Provincial 
government as residents were paying conservancy taxes and not getting any services. As a result they 
of a team of 10 additional sweepers to keep the area clean. Considering the nature of the problem, 
the disposing of waste on open plots and the absence of municipal staff, the KAWWS team decided 
to concentrate further on three basic tasks for waste collection: 
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" containment of the waste by providing communal bins and organising street sweeping 
" motivating lane residents to jointly organise street sweeping 
" arrangement of regular and reliable collection of waste from the bins and removal to disposal 
sites 
The containment of waste was initiated by placing circular bins at various places, so that residents. 
servants or sweepers could dispose of waste into them. The next step to contain waste was to 
organise a street sweeping system, whereby, in some cases, sweepers were paid by the KAWWS 
through monthly contributions from the housewives. In other cases the KAWWS asked lane residents 
to organise street sweepers and pay them directly. The regular secondary collection of waste was 
tried by paying an extra amount to the refuse collection vehicle driver and crew. At the time of 
investigation KAWWS was also paying additional sums of money to the municipal sweepers, lower 
level supervision staff, vehicle crew and the driver. The key hardware components of the KAWWS 
waste collection programme, as observed at the time of data collection, are summarised in Text box 
7: 
Text Box 7 Provisions and Activities by KA WWS 
- Provision of 30 communal bins in the area for the collection of waste, disposed of by the 
households. 
- Regular contribution of money from households and shopkeepers. 
- Payments to the municipal collection crew and refuse truck driver at the rate of Rs 50 per bin per 
month. Thus the total payment made to the driver and crew was Rs 1,500 per month. 
- Payments to municipal sweepers for street sweeping in 10 streets. A total of Rs 1,000 per month 
was paid 
- Payments to the area supervision staff in the range of Rs 100 to Rs 300. A total of Rs 
300 per month 
was paid. 
The KAWWS programme of waste collection was different from the Suzuki programme discussed in 
Chapter 5 in a number of ways. The major difference was in the organisation and approach of the 
programme: the KAWWS programme was more formal in structure and organisation as compared to 
the Suzuki programme. Another difference was higher participation by the housewives 
in planning 
and operating the system in the case of KAWWS as compared to the Suzuki programme. 
The Suzuki 
programme operated as a micro-enterprise with profit as an incentive, whereas the 
KAWWS 
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programme operated as a community based organisation. The major differences between the Suzuki 
programme and the KAWWS programme are highlighted in Text box 8: 
Text box 8 Suzuki Programme versus KAWWS Programme 
Suzuki Programme KAWWS Programme 
- Informally organised system with no office. - Comparatively more formal structure. 
- Operates as a micro-enterprise. - Operates as a community based organisation. 
- Capital investment is involved. - Very little or no capital investment. 
- Use vehicles to collect waste from the - Placed bins at various places to contain waste. 
houses. 
- Not registered with any government 
department. 
- System planned and operated by a local 
councillor, with a political background. 
- Registered with a government department 
- System planned and operated by a group of 
housewives. 
- The payments to the system made directly to - Payments to the system made through the 
the collection system. KAWWS. 
- Municipal sweepers lost all financial - Municipal sweepers have been paid additional 
advantages from the area. money through KAWWS but have also lost 
some income from waste collection works. . 
- No organised system of street sweeping, 
leaving it to KMC. 
- Organised system of street sweeping in some 
lanes. 
- Dependent on KMC for waste transportation - Additional money paid to get a regular waste 
by refuse trucks. transportation service. Depends on KMC staff. 
6.3 Integration in this context 
The term integration in this context can also be defined explicitly as in the case of the Suzuki system. 
The KAWWS programme may be considered important for the improved solid waste management 
because of the following reasons: 
i. It was organising a system of primary waste collection. 
ii. It was operating in a specified municipal area, thus physical boundaries and responsibilities were 
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well defined. 
iii. The programme was self financed. 
iv. A group of residents was willing and ready to manage the programme. 
In principle, the formal integration in this case meant that the municipal corporation accepted 
the KAWWS programme as an initiative for household waste collection. The municipal 
corporation must assure the secondary collection i. e. from transfer point to disposal site. This 
also implied that legal protection should be provided to the programme and it may be 
replicated in other areas with the help of the municipal corporation. 
The formal integration around the guiding hypothesis, as defined in the introduction, could 
not be assessed without discussing the benefits and constraints of the programme. 
Key points from previous discussion 
- The KAIWWSprogramme was more formally organised as compared to the Suzuki system. 
- The KAWVTVS programme was initiated because of felt need from the activists about certain 
infrastructure facilities and services. 
- Housewives were involved in the planning and operation of the programme. 
- The existing municipal system was not fiindamentally changed by the KAWWS system. 
- Formal integration may be more specifically defined in this case as compared to the integration of 
informal recycling. 
6.4 The programme's benefits 
There were a number of benefits of the programme, identified by the researcher and the programme 
organisers. Most of the benefits could be considered as the opportunities for the programme to be an 
officially integrated programme. However, not all benefits were perceived as opportunities by all the 
groups involved. For example, the decentralised approach adopted by the programme may assist the 
municipal corporation in effective delivery of services but they may also perceive it as taking a share 
in their powers. The residents and the actively-participating housewives were found to have a better 
understanding of the mode of delivery of infrastructure, particularly the roles and responsibilities of 
different municipal agencies. There were also opportunities for the official agencies through 
generation and efficient utilisation of resources. An optimistic view of looking at the case study 
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suggests that if programmes like the KAWWS are carefully developed and supported, they can 
contribute extensively towards the solution of the problem of the primary collection in the large 
urban areas of the developing countries. The lesson to be learnt from this case is that if such 
initiatives are going to foster integration, then careful efforts need to be made to build understanding. 
acceptance and co-operation between actors as well as the service itself. 
6.4.1 Household participation 
The participation of households with the KAWWS programme can be considered as an important 
benefit. However, actual participation is difficult to define and assess. There were financial 
contributors to the programme, along with common users and free riders of the services provided by 
the KAWWS. Participation in this case may be perceived in a number of ways for example, financial 
participation, active organisational co-operation, passive acceptance etc. In terms of assessing 
participation it was difficult to separate the perceptions of the programme organisers about role and 
achievements of the KAWWS programme from the realities of the situation. For example it was 
difficult to attribute street organisations for street sweepings to the KAWWS campaign, nevertheless 
such street organisations are not common in other middle income areas of the city. Various ways in 
which household participation in the KAWWS programme could be defined were: 
i. Participation by housewives as office bearer and members of the KAWWS. They also attended 
regular meetings and contributed to the routine working of the KAWWS. There were 20 housewives 
who participated in this way. 
ii. Participation by housewives through a regular financial contribution to the KAWWS. Such 
participants were not active enough to attend meetings, visit government offices and participate in 
the KAWWS elections. The number of such contributing members was estimated at 60, representing 
60 families. 
iii. Those families who enjoyed free benefits of some common services such as families in the streets 
Miere a sweeping system was organised and households disposing of waste in the communal bins but 
not paying the charges. There was no exact figure available for the number of such users but 
KA\VWS estimated it at 200 families. 
i\v) Those households who got the benefit of comparatively more centralised services, such as a waste 
collection service by refuse vehicle. An improvement in the municipal services brought about by 
KA\VWS agitation. The estimated number of beneficiaries from such a centralised service was 
500 
tannihes. 
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In addition to the above four categories of contributors and beneficiaries in the neighbourhood, the 
KAWWS also advised a small number of other CBOs in the city. 
A look at the above mentioned categories suggests that the first two categories really participated in 
the programme and understood their responsibilities, whilst the other two were only beneficiaries (or 
free riders). Discussion with the KAWWS office bearers revealed that in some lanes of the 
KAECHS, households adopted a system similar to the KAWWS and organised their own waste 
collection. Thus it was difficult to select a single parameter to assess participation. One possible 
measurable indicator is the contribution of the households to the collective fund for street sweeping 
organised in the lane. If collective payments are used as an indicator of the participation in the 
KAWWS programme, then in the responding population of 122 cases 31.1% participated. The 
proportion of the households who did not collectively arrange street sweeping was 68.9 %. Thus it 
may be concluded that the KAWWS programme had created an impact on at least one third of the 
population. 
If participation rates are assessed on the basis of the 60 members who contribute to the KAWWS 
central fund then the percentage of participating members represents only 5% of the total households, 
located in the close vicinity of the KAWWS office. It appears that the participation rates in the 
KAWWS programme are not very high as compared to the Suzuki programme, where 68.6% of the 
sample households have given waste and regular fees to the Suzuki system for the last 5 years. 
The KAWWS provided 30 bins in the streets, on vacant plots and other places in the area. The crucial 
problem of the households in getting rid of the household waste was solved and there may be no 
interest in organising street sweepings. There were also a number of vacant plots in the area which 
provided an opportunity to the households to dispose of their waste. Table 6.2 gives percentages of 
the households using different modes for disposing waste from their houses in the KAWWS area as 
compared to the other two case study areas. The difference between the control area and the 
KAWWS area was obvious. In the control area, more municipal and private sweepers were involved 
in the collection of waste from the houses than in the KAWWS area. A significant proportion of the 
population had its waste removed by domestic servants in the KAWWS area. In-depth discussions in 
the KAWWS area with the households revealed that the reason for the involvement of fewer 
sweepers was because of the number of open space/ un-used plots and availability of bins 
in the 
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vicinity of the houses to dispose of waste. However, as the plots become occupied in future. there 
will be fewer spaces to place bins. For this reason, the involvement of sweepers may increase in 
future. The KAWWS programme's impact on the municipal and private sweepers is further 
discussed in Section 6.5.1 and Chapter 7. 
Table 6.2 System of waste collection and disposal in use by the sample 
households percentages in different areas. 
System in use Suzuki (n=210) KAWWS (n=198) Control (n=79) 
Ntunicipal/ Private 23.3% 29.4% 92.4% 
Sweepers 
Suzuki system 68.6 - - 
Self - 29.4 - 
Servants 5.2 36.8 7.6 
Others 2.9 4.5 - 
Data and intormation collected in mid to late 1994 
The participation rate was estimated at 20% if measured in terms of how many people were 
disposing of waste in the bins provided. Recognising the problem of free riders, the KAWWS 
changed its strategy in the year 1995. Thus instead of providing bins at various places through their 
central funds, the interested residents in each lane were asked to collect money, find a place for a bin 
and purchase it from the market or from the KAWWS office. To empty the bin regularly, the 
KAWWS also asked the people to directly contact the municipal vehicle driver and the supervision 
staff. This system solved a number of problems, but created some others. The driver and supervision 
staff did not appreciate the arrangements, since they did not like to collect money from each lane. 
During the same period, the KAWWS asked the shopkeepers to contribute money, purchase bins and 
make regular arrangements with the refuse truck driver for further collection and transportation. 
Further investigation in the months of April and May 1995 revealed that the KAWWS had so far 
succeeded in motivating the residents and shopkeepers to purchase their own bins. Although the 
problem of primary collection was solved the problem of waste transportation from the bins was still 
there. The KAWWS were not reluctant to provide much assistance in this aspect. The problem of 
waste transportation from bins, which the KAWWS was facing was similar to that which Suzuki 
programme had faced. The point is further discussed in Section 6.5.2. 
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In primary waste collection there are different types of services which need different levels of 
participation and different types of arrangement with the municipal corporation. In the KAWWS 
system such services may be classified as: 
9 street sweeping 
" installation of communal bins 
" disposal of waste to the bins 
" collection of waste from the bins by vehicles. 
From the above categories, the KAWWS programme had achieved several levels of participation for 
various services. In depth interviews with the households suggested that most of the households were 
interested in the disposing of the household waste, few were interested in the regular sweeping of 
streets and very few felt that the collection of waste from bins by vehicles should also be paid for. 
The community could willingly accept certain responsibilities which exist within the primary 
collection. An effective system of waste management could only be achieved through a good 
partnership between the community, the CBO and the municipal corporation. 
6.4.2 Resource generation and utilisation 
The other benefit of the programmes like the KAWWS system, is generation and efficient utilisation 
of resources. This research identifies the resource generation in the KAWWS programme in the 
following ways: 
i. The voluntary time and efforts given by KAWWS core team and members. 
ii. The regular contribution to the KAWWS by the participating households at the rate of Rs 100 
per month from 60 houses. Thus a total of Rs 6,000 per month was contributed. 
iii. The contribution which residents made as a one-time expenditure to purchase bins. 
iv. The direct payments (not through KAWWS) to the sweepers for street sweeping. 
v. The direct payments to the vehicle driver and collection crew. 
\vi. The grants which KAWWS received from donors, for publications, pilot activities etc. 
The generation of all the above-mentioned resources may be attributed as a benefit of the 
KAWWS 
programme. It may be argued on the basis of data presented in Table 6.2 that the 
KAWWS had 
reduced the few other methods of generating resources by the community through the 
introduction of 
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bins. Otherwise payments were made to the municipal sweepers for the collection of waste from the 
houses. At the time of investigation a significant percentage of the population were disposing of their 
waste through servants or were doing so themselves without the involvement of sweepers. It is also 
difficult to precisely desegregate the resource utilisation for KAWWS waste collection programme 
from other KAWWS activities, since the collected money is also utilised for the salary of a gardener, 
maintenance of parks, court cases and other casual expenditure. Table 6.3 gives regular income and 
expenditure by the KAWWS programme on the waste collection activities. 
In addition to the KAWWS programme, the municipal sector was also operating in the area and had 
deployed a team of 30 sweepers, two supervisors and a sanitary inspector. There was a refuse truck 
to collect waste from the bins in the area, which was operating with a driver and 3 crew. The 
residents had also organised their own street collection programme in a few lanes. In the sample 
survey a total of 33 such cases who regularly contributed towards street sweeping were observed. 
The monthly contributions in Rs per month made by them for street sweeping are given as Table 6.4. 
The total expenditure of the Municipal Corporation is of the order of Rs 50,000 per month. In 
addition there are central services and capital costs. The work performed by the two sectors in Text 
box 9: 
Text box 9 Municipal System versus KAWWS System 
Municipal system KAWWS system 
Street sweeping, collection of waste from Providing bins on streets through community 
transfer points for further transportation by contribution. Extra monthly payments to private and 
vehicles, supervision of sweepers. municipal sweepers for proper street sweeping. Extra 
monthly payments to the refuse truck driver and crew for 
a regular collection from the community bins and 
payments to the supervision staff. 
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Table 6.3 Regular income and expenditures of KAWWS on the waste collection programme 
Regular Income Amount (Rs per month) 
1. Contribution from the housewives @ Rs 100 per 6,000 
month from 60 houses. 
Total 6,000 
Expenditures on Waste Collection. 
1. Payment to 10 sweepers @ Rs 100 per month. 1,000 
2. Payment to supervision staff per month. 300 
3. Payment to the collection vehicle driver and crew 
@ of Rs 50 per bin per month from 30 bins. 1,500 
Total 2800 
Capital Expenditures. 
1. Cost of bins at the rate of Rs 3,000 per bin for 30 Rs 90,000 
bins'. (not per month) 
1. KAWWS also utuisea a grant trom the Ministry of Environment and Urban Affairs, Government of Pakistan, to 
purchase some bins. 
Data and information collected in mid to late 1994 
Table 6.4 Payment per house contributing to street sweeping in the sample population (n = 33) 
Payment Rs per month Percentage of houses 
15 3.0 
20 3.0 
40 3.0 
50 9.1 
100 63.6 
120 18.2 
Data and information collected in mid to late 1994 
It appears that the KAWWS programme had contributed significantly in the generation of extra 
resources for the improvement of solid waste collection in the area. Generation of additional 
resources depends on the type of programme, how it is delivered and who delivers it. Payments for 
purchasing bins, collective payments for street sweepings and to vehicle drivers are not common in 
the other areas of the city. It may be concluded that the KAWWS system has contributed in 
generating additional resources for the primary collection and transportation of waste. The research 
considers this contribution as an opportunity for integration. Generally, community 
based 
organisations in developing countries have shown remarkable capability in utilising and generating 
additional resources. Their performance is much better than the government sector. 
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6.4.3 Operational efficiency 
The other important benefit of the programme observed was in terms of operational efficiency which 
was assessed as a reduction in the number of waste piles in the area. The waste piles were observed 
in the KAWWS area during different days of weeks. Figure 6.2 gives a comparison of the waste piles 
observed in the KAWWS area with other areas and locations of waste piles are shown in Annex 6. I. 
In the control area the total area covered was smaller, but a higher number of fresh waste piles was 
observed. It is also obvious that neither the Suzuki system nor the KAWWS system took care of 
construction and garden waste effectively. It seems that the number of fresh waste piles may also 
depend upon the number of sweepers operating in the area. Since sweepers can not carry waste to a 
distance as a result waste piles appear in the area. The non-participant observations in the Suzuki 
area and discussions with the KAWWS office bearers confirmed this observation. The reduction in 
fresh waste piles is more important from a health aspect and it seems that the KAWWS system has 
achieved some degree of reduction in waste piles as compared to the control area. 
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Fig 6.2 Number of waste piles observed in the case study areas. 
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6.4.4 Liaison with the government departments 
Another benefit of the programme, and thus an opportunity for integration, was the ability of the 
KAWWS to begin communication with the official agencies responsible for the delivery of 
infrastructure. The KAWWS organisers perceived the reasons for the poor, slow or in-effective 
delivery of infrastructure from the official agencies to be; lack of interest, co-ordination and 
accountability, mal-administration. and resource constraints (KAWWS, 1991). In theory the 
KAWWS helped the official agencies to work more effectively by contributing an input from the 
Number of Waste Piles 
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community. As an example, KAWWS requested an anti malaria campaign from the municipal 
corporation and assisted their field staff in identifying the breeding places in the area and helped 
them in the transportation of machinery for fumigation. They also paid a small honorarium to the 
field staff for this service. In the case of the waste collection service, KAWWS asked the municipal 
sector for a range of services but finally had to arrange a number of services by paying additional 
amounts of money to the municipal staff. The reason was the continuous operation and monitoring of 
the services required and the vested interest of the various groups. Thus we can conclude that the 
responsibilities which the community can take differ from one case to another, depending on the type 
of service and a number of other factors such as the requirements for operation and maintenance. 
However, in a number of cases, the KAWWS team assisted the official agencies in effective delivery 
of the service. Any contacts that the KAWWS has established with the government department are 
considered to be a major benefit of the programme for the community and for the official agencies 
involved. 
6.4.5 Mobilising the housewives 
Another important benefit developed through the KAWWS programme is their capability to mobilise 
housewives around the infrastructure and services issues. The KAWWS programme has involved 
housewives and raised their awareness on neighbourhood issues. Traditionally, housewives in a 
country like Pakistan are responsible for the home and family. Generally, their knowledge about 
municipal functions and the delivery of infrastructure is negligible. They stay at home more as 
compared to men so they may be in a better position to monitor neighbourhood services like waste 
collection and maintenance of streets. The KAWWS capability to mobilise housewives has been 
identified as a key benefit for the community. Such benefits may help the municipal corporation in 
the effective delivery of infrastructure services if a formal integration takes place in the form of a 
partnership. 
6.4.6 Community's perception 
The KAWWS programme has not only contributed to reforming housewives' attitudes to the 
municipal services but also in changing their perceptions about the area's cleanliness. Such attitudes 
and perceptions were assessed through a series of variables included in the questionnaire and 
compared with the Suzuki and control areas. 
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Housewives were asked about their satisfaction with the overall cleanliness in the area. Figure 6.3 
shows responses obtained from the KAWWS area, the Suzuki area and the control area. The 
percentage of respondents in the KAWWS area who responded as `satisfied' and `fully satisfied' is 
higher as compared to the control area where only the municipal system was working. It is difficult 
to conclude that the higher percentage of satisfied respondents is only because of the KAWWS 
programme, but as in Figure 6.2, we observed that the number of fresh waste piles was also lower in 
the KAWWS area. In addition the organised street sweeping system in some parts of the area might 
have contributed to the changed perception of the households. 
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Fig 6.3 Satisfaction over area cleanliness in the different sample areas as a percentage 
of households. 
The three variables: 
" satisfaction over area cleanliness 
" payment of contributions for street sweeping 
" ºnode of waste removal system 
were cross-tabulated with each other to determine the relative dependencies. 
First a cross-tabulation of the two variables: contribution to street sweeping and satisfaction over 
area cleanliness is shown in Table 6.5 to see the level of satisfaction of the respondents who pay for 
street sweeping with the overall area cleanliness as compared to the residents who do not pay for 
street sweeping. The table suggests that the null hypothesis for the independence of the two variables 
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can be rejected. The results suggest that the small number of contributing households do get a higher 
feeling of satisfaction as compared to the large number of households who depend and wait for the 
Municipal Corporation to come and do the job. This supports the idea of partnerships and community 
management. 
Table 6.5 Impact of the street sweeping contribution on the sample households 
perception of the area cleanliness in the KAWWS area (n=121). 
Satisfaction / Pay Contribution Do not pay Row Total 
Contribution Contribution 
Fully Satisfied 8 0 8 
Row % 100.0 0 6.6 
Col. % 21.6 0 
Tot. % 6.6 0 
Satisfied 12 30 42 
Row % 28.6 71.4 34.7 
Col. % 32.4 35.7 
Tot. % 9.9 24.8 
Not Satisfied 11 30 41 
Row % 26.8 73.2 33.9 
Col. % 29.7 35.7 
Tot. % 9.1 24.8 
Totally Un-satisfied 6 24 30 
Row % 20.0 80.0 24.8 
Col. % 16.2 28.6 
Tot. % 5.0 19.8 
Column Total 37 84 121 
0'0 30.6 69.4 100.0 
Chi-Square = 20.095, DF = 3, Significance 0.000 16 
No = Null hypothesis, that the two variables are independent can be rejected. 
Data and information collected in mid to late 1994 
Secondly, the residents' satisfaction about the area's cleanliness was cross-tabulated with the system 
in use by the household for waste collection from their houses. The results in Table 6.6, reveal that 
the residents who give their waste to the sweepers are more satisfied with the area cleanliness as 
compared to those who dispose of waste themselves or through servants. The reason is obvious, since 
sweepers are collectively hired persons who can collect waste and also do the street sweeping, thus 
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increasing the residents' satisfaction. In the areas, where household and servants dispose of the 
waste, there is likely to be less control over indiscriminate disposal of waste and responsibility for 
street sweeping. In-depth interviews revealed that due to cultural reasons households or servants 
were reluctant to take care of shared responsibilities for waste management such as maintaining bins. 
The KAWWS system, through one of its components, encouraged the communal street sweeping. 
Households shared a system of street sweeping but used a different mode for the primary collection. 
Table 6.7 shows a cross-tabulation of joint street sweeping with different primary collection systems. 
The two objectives, communal street sweeping and hiring sweepers for the waste collection, can be 
combined effectively to improve the actual cleanliness and the community's perception of the 
cleanliness. Since in other areas such as the control area, residents generally do not pay jointly for 
street sweeping. 
Table 6.6 Cross tabulation of the residents satisfaction over area cleanliness with 
the users of different systems in the KAWWS area (n = 198). 
Collection 
System / 
Satisfaction 
Fully Satisfied Satisfied Not Satisfied Totally Un- 
satisfied 
Row Dotal 
Sweepers 7 25 19 8 59 
Row % 11.9 42.4 32.2 13.6 29.8 
Col. % 70.0 38.5 26.8 15.4 
Tot. % 3.5 12.6 9.6 4.0 
Servant 1 24 31 18 74 
Row % 1.4 32.4 41.9 24.3 37.4 
Col. 90 10.0 36.9 43.7 34.6 
Tot. °ö 0.5 12.1 15.7 9.1 
Self 1 14 19 25 59 
Row °, '0 1.7 23.7 32.2 42.4 29.8 
Col. % 10.0 21.5 26.8 48.1 
Tot. °j 0.5 7.1 9.6 12.6 
Others 1 2 2 1 6 
Row % 16.7 33.3 33.3 16.7 
3.0 
Col. 1,0 10.0 3.1 2.8 1.9 
Tot. 0,0 0.5 1.0 1.0 0.5 
153 
Column 10 65 71 52 198 
Total 
% 5.1 32.8 35.9 26.3 100 
Chi-Square = 24.450, DF = 9, Significance 0.00364 
Ho = Null hypothesis, that the two variables are independent is to be rejected at significance 0.00364 
Note: A brief write-up on the use and importance of the Chi-Square test is included as Annexe 4.1. 
Data and information collected in mid to late 1994 
Table 6.7 Impact of the street sweeping contribution on the type of waste 
collection system in use by the sample households (n=122). 
Collection Pay Do not pay Row Total 
System / Contribution Contribution 
Contribution 
Sweepers 12 28 40 
Row % 30.0 70.0 32.8 
Col. % 31.6 33.3 
Tot. % 9.8 23.0 
Servants 14 27 41 
Row % 34.1 65.9 33.6 
Col. % 36.8 32.1 
Tot. % 11.5 22.1 
Self, 10 2s 38 
Row °'0 26.3 73.7 31.1 
Col. % 26.3 33.3 
Tot. °, 'o 8.2 23.0 
Others 2 I 3 
Row % 66.7 33.3 2.5 
Col. 5.3 l. ' 
Tot. 1.6 0.8 
Column l'otal 3S 84 122 
0'0 31.1 68.9 100 
Chi-Square = 2.373, Dp = 3. Significance 0.49831 
Ho = Null hypothesis that the two variables are independent can not be rejected. 
Data and information collected in inid to late 1994 
Finally households were asked about the overall effectiveness of the KAWWS programme. To this 
question. both those who contributed money to KAWWS and those who did not, answered. Table 6.8 
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shows the results of a cross tabulation between the two variables. The Chi-Square test suggests that 
the variables are dependent. Thus the households who pay contribution for street sweeping in the 
KAWWS area also hold a positive view about the performance of the KAWWS programme, as 
compared to others. The KAWWS programme has effectively changed the perception of a small 
number of residents who contributed money for the street sweeping. 
Table 6.8 Impact of the street sweeping contribution on the sample households 
perception on usefulness of KAWWS (n=117). 
KAWWS useful / Pay Contribution Do not pay Row Total 
Contribution Contribution 
Not at all 3 3 6 
Row % 50.0 50.0 5.1 
Col. % 8.3 3.7 
Tot. % 2.6 2.6 
No 3 58 63 
Row % 1.9 92.1 53.8 
Col. % 13.9 71.6 
Tot. % 4.3 49.6 
Upto certain extent 25 16 41 
Row % 35.0 
Col. % 61.0 39.0 
Tot. % 69.4 19.8 
21.4 13.7 
Yes 3 4 7 
Row % 42.9 57 6.0 
Col. % 8.3 4.9 
Tot. °'o 2.6 3.4 
Column Total 36 81 I1 
ö 30.8 69.2 100.00 
('111-ýL uare = X4.5019. UI = ±. Jw_niIicance U. UUUUU 
Ho = Null hypothesis, that the two variables are independent can be rejected. 
Data and information collected in mid to late 1994 
To further cross-check the changes in attitudes of the contributors in the KAWWS area, their attitude 
wes checked with another variable. The responding households were asked about the usefulness of 
the programme at the city level. Table 6.9 gives results of the test: can KAWWS be useful at the city 
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level ? It again shows that the people who pay for street sweeping also perceive that the programmes 
like KAWWS can contribute to the overall cleanliness at the city level. 
Table 6.9 Impact of the street sweeping contribution on the sample households 
perception on the usefulness of KAWWS at city level (n=115). 
KAWWS useful / Pay Contribution Do not pay Row Total 
Contribution Contribution 
Yes 36 29 65 
Row % 55.4 44.6 56.5 
Col. % 97.3 37.2 
Tot. % 31.3 25.2 
No 1 49 50 
Row % 2.0 98.0 43.5 
Col. % 2.7 62.8 
Tot. % 0.9 42.6 
Column Cotal 37 78 115 
% 32.2 67.8 100.00 
ui-Jquare = ib. vu/ / I. Ut = I. ý)igniiicance U. UUUUU 
Ho = Null hypothesis, that the two variables are independent can be rejected. 
Data and information collected in mid to late 1994 
The residents were asked about their suggestions and ideas to improve the solid waste management 
in the KAWWS area. A total of 76 respondents gave some suggestions. The results, in terms of 
categories of suggestions are given in Table 6.10. It seems that the KAWWS programme has also 
influenced the residents' perception of an improved solid waste management programme, which is 
obvious from 18% of the respondents who suggested the need to place more communal bins, a 
solution already initiated by KAWWS, and a further 10% admitting that KAWWS work should be 
expanded. On the other hand interviews with the KAWWS office bearers and the community 
members revealed that in the lanes where there was an activist, there were organisations of lane 
people to arrange street sweeping. Most of the residents looked on the KAWWS as a service deliver, 
organisation, who must take money and do the work (Siddiqui, 1994). The observed household 
attitudes were not such that they planned and operated the system independently and accepted all the 
hardships which they might face in dealing Nvith the municipal corporations and other official 
lgencies 
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Table 6.10 Suggestions from respondents to improve solid waste management system in 
the KAWWS area (n = 76). 
Suggestions Percentage 
We need more bins 1g 
Street sweeping should be properly done 8 
We need a proper system 19 
Vacant plot is a problem 7 
Why we pay taxes 5 
Need some action 
Something should be done 2 
It is pointless to make suggestions 4 
KAWWS should expand 10 
Others 2; 
Uata and intormation collectea in mla to late 1994 
Table 6.11 gives the percentages of the responding housewives who felt that KAWWS had 
contributed to improving the overall cleanliness of the area. The percentage is compared with the 
respondents satisfaction over the Suzuki system, in the Suzuki area. 
Table 6.11 Perceived satisfaction in terms of percentages of the households on 
the programmes contribution. 
Level of Satisfaction Suzuki KAWWS (n=186) 
(n=200) 
Yes: it contributed 24.5% 4.3%'0 
Contributed: up to certain extent 55.0 32.3 
No: not contributed 14.5 54.8 
No: not at all contributed 6.0 4.1 
Data and intörmation collected in mid to late 1994 
A greater percentage of residents in the Suzuki area felt that the programme had contributed towards 
area cleanliness. The reasons for this perception in the Suzuki area was further supplemented by the 
higher participation rate in the programme. However, in the KAWWS area. those households who 
Were contributing money for street sweeping had a more positive perception about the effectiveness 
of the KAWWS programme as compared to those who did not. Comparing the KAWWS programme 
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with the Suzuki programme with respect to public attitudes, it is obvious that the Suzuki programme 
fulfilled the felt needs of the residents more effectively by organising a primary collection 
programme. The Suzuki programme, in terms of charges and mode of operation, was similar to the 
previous system of private and municipal sweepers. The Suzuki system provided an incremental 
development in the primary collection system by taking the collected waste to a single transfer point 
instead of a number of points. The importance of a service-providing programme such as the Suzuki 
system has emerged as an interesting model of community management programmes in the urban 
areas. The users' participation rate and attitudes emerged as useful criteria to assess the effectiveness 
of the community management. 
6.4.7 Conclusions 
It may be concluded that there are a number of benefits, and thus opportunities for integration of the 
KAWWS programme. The major benefits identified are in terms of household participation, 
mobilising housewives, reduction in fresh waste piles in the area, changes in the attitudes of 
housewives and developing a liaison with the official agencies. However, all these benefits may not 
be important for the municipal sector. The following sections suggest that, in spite of all these 
benefits, the attitudes of residents and municipal attitudes are not favourable for integration. There 
are political influences on the programme and the programme has disturbed the future growth of a 
collection system by municipal sweepers. 
Key points from previous discussion 
- The KAWWS programme has involved at least 20% of the households in the area. 
- The system developed by Al-I JVWS was used by both the financial contributors and non-contributors to the 
K-IIVWS. 
- The community generates resources in terms of time, effort and money. 
- The area was comparativeli cleaner than the control area as measured by the number of fresh waste piles. 
6.5 Constraints on integration 
As discussed in the previous sections there are number of benefits of the KAWWS programme. 
Whether or not such characteristics of the programme are important for the formal integration would 
depend upon a number of factors. Most important are the perspectives of different stakeholders. 
For 
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example, housewives' participation may not be important for the municipal corporation. The 
research has also identified a number of constraints on the formal integration of the KAWWS 
programme. There are some direct constraints and there are constraints in the form of attitudes, 
dependencies and relationships. 
A number of constraints are identified and discussed below: 
6.5.1 Impact on municipal sweepers 
One of the major constraints on the KAWWS programme was its impact on the municipal and 
private sweepers working in the area. Municipal sweepers are those who were allocated to the area 
by the municipal corporation whilst private sweepers are self employed persons who perform street 
sweeping and waste collection. As observed in Table 6.2, the proportion of the households disposing 
of their waste through municipal and the private sweepers is very low in the KAWWS area as 
compared to the control area. There may be various reasons for this low proportion, such as: 
" The communal bins provided by KAWWS in the vicinity of the households, thus creating an 
opportunity for the households to dispose of their waste through servants or themselves. 
" The presence of unused open plots in the area, which provide an opportunity to the households to 
dispose of their waste in those places. 
However, it is very difficult to find the exact cause-and-effect relationship since there are a number 
of other factors involved. In future and with the passage of time, the spaces available for the 
communal bins will decrease and more households will hire sweepers to collect and dispose of their 
waste. 
lt appears that the provision of bins may be an impediment to the further development of a sweepers 
collection system for the household waste. The municipal sweepers were neither involved nor 
interested in working in the area, also because of a number of un-occupied plots which were used for 
waste disposal as we found from our observations and discussion. The waste collection service is 
pre-dominantly provided by private sweepers. 
The sweepers were asked about the number of households from which they collect waste and other 
relevant questions. Table 6.12 gives the type of sweepers and their contribution to the waste- 
collection service in the area. It seems that the municipal sweepers in the area were least interested in 
the waste collection service and were concentrating on other part-time work. There seems a causal 
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relationship between the low opportunities for waste collection service in the area and the sweepers' 
lack of interest in the area. This finding is opposite to that in the Suzuki area where the sweepers 
actually competed with the Suzuki system and showed interest in working in the area. 
Table 6.12 Sweepers' status and their contribution to household waste collection in the 
KAWWS area. 
Sweeper's Status Contribution 
Municipal Do not collect waste from the houses. Go to the motor workshop and 
work there after duty hours. 
Municipal Only do street sweeping and get Rs 100 per month. Learning the 
work of tailoring. 
Municipal No collection of waste from the houses. 
Private Collect waste from 12 houses; earns a total of Rs 650 per month. 
Private Collect waste from a building and sweeping of stair case. Gets an 
additional Rs 500 per month. 
Private Collect waste and provide other services to 10 houses. Earns a total 
of Rs 3,500 per month. 
Private Collect waste from 4 houses. Earns an additional of about Rs 1000 
from the area. 
Private Collect waste and work for 5 houses, one mosque and a street to 
sweep. Earns more than Rs 1,500 per month. 
Private Collect waste from 10 houses and earn an additional Rs 600 per 
month. 
Private Collect waste and provide other services to 10 houses. 
Data and information collected in mia to late iif 
Tort box 10: 
Igbal collects household waste and is happy! 
Iqbal performs household waste collection as a profession (a private sweeper), and 
earns Rs 
1500 per month. He is not an employee of KMC or any other 
department. In fact he dislikes 
working for the municipal corporation, as he said that one 
has to pay Rs 4000 to 5000 as a 
bribe to acquire the job ell7d then has to pay Rs 300 per month regularly 
to the sanitary 
inspectors. Igbal takes informal contracts for all type of works such as street sweeping, 
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household waste collection, cleaning mosques etc. He said that he has enough work to do is 
happy and can not handle any more work. 
The municipal sweepers were getting an additional monthly income of Rs 100 from the KAWWS for 
street sweeping, which was only a small proportion of their total additional income from the waste- 
collection work. The limited number of sweepers in the area were extensively involved in other work 
inside the houses, which was more than in other areas; this is demonstrated in Table 6.13. Thus 
payments made to the individual sweepers are also skewed upwards as shown in Table 6.14. 
Potential markets for a waste collection are important to keep them in the area. 
Table 6.13 Households percentage using different services from the municipal 
sweepers in the KAWWS and the control area. 
Service provided by the sweeper KAWWS (n=: 59) Control (n=73) 
Only collection of waste 49.2 % 57.53 % 
and sweeping court yard - 23.29 
and sweeping drive way - 1.11 
and cleaning inside of the house 10.2 2.74 
and sweeping court yard and drive way - 1.37 
and sweeping court yard and drive way and 37.3 1.37 
inside house 
and watchman 1 - 9.59 
1. In one of the lanes of the houses in the control area the group of the 20 houses hired a private sweeper for waste 
collection, the same person worked as a night watchman. 
Data and information collected in mid to late 1994 
Table 6.14 Payments in Rs per month made to the sweepers by sample 
population in the KAWWS and the control area. 
Payment in Rs per month Control (n=73) KAWWS (n=39) 
25 1.4% 1.7°. ö 
30 6.8 - 
40 13.7 - 
;0 35.6 3.39 
+50-100 30.1 11.9 
-100 12.3 83.01 
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statistics mean = Rs 82.26 
mode = Rs 50.00 
stdd deviation = Rs 63.339 
stdd error= Rs 7.413 
Data and information collected in mid to late 1994 
mean = Rs 203.629 
mode = Rs 200.00 
stdd deviation = Rs 140.538 
maximum= Rs 17.848 
The KAWWS system has not done much in developing markets for sweepers. This has been 
identified as a major constraint of the programme. More detailed discussion on the sweepers 
collection system is included in Chapter 7. 
6.5.2 Relationship and dependencies 
The other constraint of the programme is its dependence on the few dedicated activists. The 
programme was initiated because of the leadership and dedication of Mrs Safina Siddiqui, the 
president of KAWWS. The evolution of the programme took place because she was aware of certain 
problems, discussed them with the other housewives, and a group action took place. The general 
process from identification of the problem to the formulation of the project was as follows: 
" The activists feel that a problem exists and understand that it is an important issue. 
" The activist contacts the other people in the neighbourhood and discusses the problem. 
" The group now formed, thinks and decides about the possible solutions, with the constant active 
involvement of the key activist. 
" The process of implementation starts. 
Since, at the time of investigations, the programme was in full swing it was difficult to assess 
whether problems on which the KAWWS was working were actually felt by the majority of the 
households or not. As far as the KAWWS efforts to raise the awareness of the housewives regarding 
the government responsibilities were concerned, ideally, housewives living in such an area should be 
aware of the functions of the civic agencies. The key question is whether they wish to acquire such 
knowledge or not. The low participation rate of housewives in terms of few financial contributors is 
. an indicator that they did not want to be (or were not allowed to be) involved in the problems outside 
the house boundaries. Such findings were admitted by the KAWWS office bearers. This means that 
the KAWWS programme was dependant upon the efforts of the key activists. Such dependency upon 
leadership is not uncommon in community-based projects in developing countries (Furedy, 
1992). 
Unavailability of dedicated activists is a constraint on the replication of the programme. 
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The other major dependency observed in the programme is on refuse collection-vehicles to collect 
waste from the bins, which is very similar to the dependency observed in the Suzuki system as 
discussed in Section 5.5.5. Such a dependency was also observed in the Orangi Pilot Projects 
(OPP's) low cost sanitation programme, where residents laid the lane sewers but depended upon the 
official agencies for secondary sewers (Hasan, 1994). It is a pity that residents who want to solve 
their neighbourhood problem, cannot even get a reliable service for the secondary collection. 
Recognition and support to the community's effort could only come from a political will and changes 
at the policy level. Under the present environment, absence of such will and co-operation has been 
identified as a major constraint. 
It has been observed that the KAWWS programme has no impact on the activity of the itinerant 
waste buyers purchasing waste. There seems to have been an impact on the street pickers since waste 
was contained in bins. The non-participant observations of the bins and the exposed waste piles 
revealed that bins were visited by very few pickers in search of waste. The opportunities for waste 
pickers to separate waste were certainly reduced. 
It may be concluded that the KAWWS system and similar programmes depend upon the active 
leadership present in the area. The system also depends upon the municipal corporation for the 
collection of waste and other similar services which could not be arranged by the community. These 
are some major constraint to the further development of the programme. 
6.5.3 Municipal attitudes 
Current municipal attitudes are another constraint to the integration. Municipal attitudes in the case 
of KAWWS can be discussed at two levels, as with the Suzuki system: 
- the attitudes of municipal supervision staff working 
in the area 
- the attitudes of municipal officers responsible 
for the zones (senior officers), where the KAWWS 
sý'stem is operating 
Semi structured interviews were conducted with both the groups. The municipal supervision staff 
were co-operating with the KAWWS within their available authority and powers. 
This co-operation 
may be attributed to two possible causes: 
i. The supervision staff were getting a regular amount of money from the 
KAWWS. 
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ii. The KAWWS programme did not reduce the income of supervision staff from municipal 
sweepers, since sweepers, at that time, were not involved extensively in the collection of waste from 
the houses. 
If the second cause mentioned above is true, then there are chances as the vacant plots become 
occupied and as the market for more and more waste collection service develops, then the resistance 
from supervision staff against the programme will increase. The vehicle driver and crew were also 
getting a regular amount of money from KAWWS for waste collection from bins and there was a 
possibility that the Sanitary Inspectors were given a share in the amount paid to the driver. Thus 
supervision staff were co-operative since they were able to sell their services informally to the 
community through the KAWWS. In this way the KAWWS system kept the status quo for the waste 
collection service offered by the municipal corporation. 
The attitude of municipal officers in operation towards the KAWWS was very similar to that which 
they exhibited towards the Suzuki system. They did not think that they were in a position to replicate 
the programme in other areas, in other words they felt that such initiatives should come from 
politicians and not from municipal corporations. Similar findings from other cities in developing 
countries are already discussed in Chapter 2. 
6.5.4 KAWWS organisers attitudes 
The KAWWS organisers have not only developed a model in their area but also involved themselves 
in other urban advocacy works. Discussion with them revealed that they were well informed about 
the urban issues of Karachi. The KAWWS organisers had positive attitudes about the replication of 
the programme in other areas. They also provided assistance and advice to other CBOs and 
neighbourhood groups in Karachi. However, they felt that the municipal corporation and local 
politicians were only helpful when they foresaw some political gains etc. The KAWWS 
representative also admitted that they had made mistakes in understanding the current community 
attitudes. A number of community members felt that once they had paid a certain amount to 
KAWWS they deserved certain services, although they were willing to pay for certain services, 
provided they were properly arranged. The KAWWS representatives found that the people 
in their 
area were typical middle class people who lived in isolation from each other. They were 
fragmented 
and did not want to share the problems and issues. Higher municipal officers did not appreciate the 
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programme and did not like the additional payments to the sweepers being institutionalised by the 
KAWWS. The officers felt insecure and could not justify their duties, as the KAWWS perceived. 
6.5.5 Political interference 
Similar to the Suzuki system as discussed in Section 5.5.8, the KAWWS system had also faced a 
number of problems because of changes in the local government structure in Karachi since 1994. The 
newly appointed advisers to KMC (replacing area councillors) were very keen to improve the system 
in the shortest possible time. Their approach to improving waste management was very similar to 
that of the previous political representatives. They felt the involvement of municipal sweepers in the 
collection of waste from the houses and taking money was illegal and should be stopped. Thus, as a 
principle motive, the newly selected adviser from the KAWWS area also discouraged the payments 
by KAWWS of additional money to the sweepers and assured the KAWWS team that they would get 
all the services from the municipal corporation regularly. In this way the adviser's role has become 
central. The KAWWS team was reluctant to stop paying additional sums of money to the municipal 
staff, and to change the existing arrangement because of following reasons: 
i. The KAWWS did not want to break the relationship they had developed with the municipal staff 
over a number of years. 
ii. With the deeper understanding of solid waste management issues. the KAWWS felt that the 
improved system by the selected area adviser might be very short term and would be difficult to 
monitor. 
iii. The KAWWS felt that the selected advisers did not have the deeper understanding of the solid 
waste management issue, particularly its relationship with the poorer section of the population. 
However, investigations conducted in May, 1995. revealed that the KAWWS system was still facing 
a number of problems because of changes in the local government structure. 
The other form of political interference which may be important to discuss was the top 
down 
approach to selecting systems which were 'visible' , 
'large' and which could be 'publicised'. Such 
systems are usually perceived as appropriate by politicians. Because of low awareness of citizens 
such changes create a short term and favourable thinking among voters, 
irrespective of the long term 
effectiveness or efficiency of the system. Such decisions are usually taken to achieve political 
goals 
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and not the objectives of solid waste management. For example in the year 1994, the Prime Minister 
of Pakistan liked the idea of starting a "garbage train" to improve the transportation of waste. During 
the same period a large size notice was published in local newspapers about provision of solid waste 
management service through private contractors (Annex 6.2). The advertisement asked interested 
parties to submit their registration number, experience, details of machinery and a bank guarantee. 
Discussion with the KAWWS and other similar groups revealed that they perceived that a private 
system might improve the current status. However on the other hand community groups or existing 
informal sectors like sweepers may not have any role to play in the forthcoming privatisation 
strategy. 
6.5.6 Commercial activities in the KAWWS area 
The other constraint was the presence of commercial activities in the KAWWS area. There were 
blocks of shops and a few offices in the area. It was difficult to involve shopkeepers in the on-going 
KAWWS programme since most of them did not live in the area and were male. Investigations 
conducted in May 1995 revealed that in late 1994 and early 1995, KAWWS focused their efforts on 
the commercial areas. After considerable efforts 25 shopkeepers in the area responded and purchased 
bins contributing Rs 6000. The KAWWS distributed leaflets informing shopkeepers about the 
municipal office in the area and arrangements with the refuse vehicle to empty bins. Since the bins 
were jointly owned they may be better maintained as compared to bins provided by the municipality. 
6.6 Conclusions 
It may be concluded that the KAWWS programme has developed constructive thinking in a small 
group of housewives, where they feel their own responsibilities towards the solution of the solid 
waste management problem. The attitudes of housewives who are not participating or paying 
for 
street sweeping do not favour integration. The municipal supervision staff show co-operation, but 
this depends to their own vested interests. The municipal officers do not perceive the KAW'W'S 
system as sustainable, since further development of the system at the city level. may put their powers 
at risk. 
The previous discussion has identified a number of constraints of the KAWWS programme. 
The 
impact of the KAWWS programme on municipal sweepers has been identified as one of the major 
constraint to integration. There is also a dependency of the community based system on the 
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municipal corporation staff for the secondary collection. Political interference at the local level and 
the presence of commercial activities in the area are also constraints to integration. Community 
based systems for waste collection should understand the importance of the existing collection 
system through the municipal sweepers and try to integrate them into the programmes they develop. 
Chapter 7 discusses further details of the sweepers collection system. 
The next chapter is about a more sustainable system where the community needs of a collection 
system matches with group needs of earning extra income. The chapter 
is about the existing system 
of waste collection service provided by the municipal sweepers to the residents. 
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Chapter 7 
Municipal sweepers in waste collection 
7.1 Introduction 
This chapter investigates the role of municipal sweepers in household waste collection. The 
primary collection system undertaken by municipal sweepers is different from the activities 
discussed in the previous case studies because: 
" municipal sweepers are employees of municipal corporations which are government bodies 
responsible for public sector management of solid waste. 
" municipal sweepers provide an informal service for waste collection, which occurs outside the 
scope of their work as municipal employees. 
The primary collection service by municipal sweepers may be seen as an informal activity which 
spans the public/ private interface. Municipal sweepers are the only official representatives which 
interact with the community. As explained in the previous chapters, municipal sweepers in the 
residential areas offer their services for waste collection to the households. It has been concluded 
in the previous chapters that any changes in primary waste collection, such as those introduced 
by the KAWWS and Suzuki systems, were beneficial to the community but adversely effected 
municipal sweepers in the area. We have also observed in the previous chapters that the 
KAWWS and the Suzuki systems were not replicable, participatory and sustainable. On the other 
hand, the informal recycling runs parallel to the municipal operations as a trade. The sweepers 
system, as discussed in the following sections, has operated for decades and has evolved because 
of a number of social and economic factors. The role of self employed, private sweepers is also 
important and could not be neglected in the primary collection of solid waste. 
The theme of this chapter is that 'since the primary collection system by municipal sweepers is 
already integrated with the official system so there are better prospects for its further 
development'. 
The introductory sections of this chapter provide the necessary background information. This is 
then followed by sections on the role of sweepers in waste collection, along with other factors 
influencing sweepers' roles. The final sections of the chapter present the concept of a model of 
integration through which the present sweepers system may be up-graded to a more organised 
and institutionalised system of primary collection. The pros and cons of such a system are 
discussed at length in the concluding sections. 
Fig 7.1 shows the logical sequence of the various arguments as presented in this chapter. 
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Fig 7.1 Logical sequence of arguments in the chapter 
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7.2 Integration in this context 
The existing primary waste collection service undertaken by municipal sweepers operates within 
a set of complex relationships between sweepers and the community, among sweepers, and 
between sweepers and their supervisors. The municipal jobs provide security to sweepers, where 
as the collection service opens opportunities for additional income. Thus one way of viewing 
integration in this context is: 
that the municipal corporations accept the actual practices of sweepers in the primary 
collection, gives them legal protection and incorporate it in the future plans. 
The fundamental definition of the term `integration' is not much different from those developed 
in the previous case studies. The chapter discusses how further development of the sweepers 
system could be achieved without unnecessary formalization. 
Municipal sweepers are key actors in SWM, and integration of their roles into any changes to the 
waste management systems is important for a number of reasons: 
" Municipal sweepers form the largest proportion of the work force in the municipal 
corporations in terms of number of employees. The salaries paid to the municipal sweepers 
are about 60% of the operational budget for solid waste management. For example in Karachi 
the total municipal budget in the year 1992-93 was about Rs 1200 million, the solid waste 
operational budget was Rs 350 million and sweepers salaries were about Rs 240 million. The 
number of sweepers and their total salaries in Karachi from the year 1991 to 1994 are given 
as Table 7.1. 
Table 7.1 Number of sweepers in the municipal staff and the total annual 
salaries paid to them in Karachi. 
Year Number of 
Sweepers 
Increase each Year Total Salaries 
(Rs) 
1991-92 9277 - 200,922,780 
1992-93 10583 1306 241,303,310 
1993-94 11629 1046 264.28 1,960 
Data and information collected in 1993 and 1994. 
" Any change in the primary collection system of waste may adversely effect the sweepers as a 
group, if their interests are not formally and acceptably integrated with the changes. 
However, at the same time there is evidence that sweepers also have a remarkable capability 
to adapt themselves to new initiatives (Streetland, 1977). On any institutional reform, such as 
privatisation, the major resistance often comes from the sweepers and their trade unions. 
Municipal corporations are not aware of the possible integrated approaches which may 
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benefit all the groups. Further development and integration of the sweepers collection system 
may provide the municipal corporations with an appropriate option for privatisation. 
" Sweepers in Karachi and in other similar cities in developing countries consist of a minority 
group and often a group of the poor. They often have mutual support systems (Streefland, 
1996) and other social safety-nets but not involved in main stream politics. They are strongly 
united as a minority group. The integration of existing practices may help in the upgrading of 
a neglected group of the population. 
9 New generations of sweepers are acquiring education and skills which often enable them to 
find a salaried job (Khalid, 1996). At the same time there are few groups who are interested 
in the stigmatising work of sweeping. The existing nature of the job gives an occupational 
and caste monopoly to sweepers. If the current working conditions improve, other groups 
might be interested in the work. Thus integration of the sweepers system may open prospects 
for jobs. 
" The existing sweepers system has evolved because of a number of social and economic 
factors in society. It is not an imposed system. Thus studies of the sweepers system may 
suggest lessons for development priorities in other sectors. 
lt is extremely important to fully understand the dynamics of the sweepers collection system on 
the ground. The integration of the sweepers system may take the form of a more decentralised 
system with the creation and development of micro-enterprises, or a partnering approach with 
community groups. Details of such an integrated system are discussed in Section 7.4. 
7.3 The Sweepers' system 
The following sections discuss various features of the existing system of primary collection 
by 
sweepers and give details about how and why the system operates. 
7.3.1 Need for the primary collection system 
Households are generators of waste. They need to have their waste collected. 
Such a need usually 
arises primarily in the areas which are fully developed (those areas which 
have paved roads and 
no un-occupied plots). Chapters 5 and 6 give the extent of the sweepers 
involvement in the 
Suzuki, KAWWS and Control areas. Visits to a number of areas in Karachi and 
investigations in 
Faisalabad revealed that hiring municipal and private sweepers 
for waste collection was common 
in all fully developed areas, irrespective of income group. The need 
for a collection system also 
depends on a number of factors such as non-availability of open 
land in the vicinity 
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for household waste disposal and willingness to pay for such a service. The following sections 
discuss the relationship of the sweepers collection system with such factors. 
7.3.2 The Sweepers 
Under the present set-up in Karachi as observed from the years 1993 to 95, the municipal 
corporation employs a large team of sweepers (now officially called the Sanitary Health Workers). 
Teams of sweepers are designated in different areas to perform street sweeping. In most of the city, 
teams of sweepers are assigned to each councillor's electoral ward. There are particular lengths of 
streets called 'beats' in which a sweeper needs to perform street sweeping. There is usually a field 
Supervisor, with each team of sweepers called 'Muccadam'. A Sub-Sanitary Inspector is in-charge 
of the number of Supervisors and finally a Sanitary Inspector supervises Sub-Sanitary Inspectors. 
This set-up. basically forms the field staff teams. The Sanitary Inspectors report to the Chief 
Sanitary Inspectors and ultimately this hierarchy of solid waste management operation ends up at 
the level of Health Officer, refer Fig 7.2. 
Health Officer 
Chief Sanitary Chief Sanitary Chief Sanitary 
Inspector I Inspector II Inspector III 
Sanitary Inspector Sanitan Inspector I Sanitary Inspector Area A Area B Area C 
Sub Sanitarv 
Inspector 
Sanitary 
Supervisor 
(Muccaddam) 
L Sýýýeepers 
Fig 7.2 Position of sweepers in the solid waste management hierarchy. 
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Sweeping the streets is the sole official responsibility of municipal sweepers, whereas an 
additional service to remove household waste is required by the community. The sweepers 
deployed in the area agree to remove waste against a monthly payment. In this way each sweeper 
makes arrangements with several houses who in return get a service for the removal of waste. 
The waste, once collected, is disposed of to a nearby transfer point, common land, vacant land or 
sometimes burned. 
The extensive role of municipal sweepers in waste collection has been neglected by previous 
researchers in solid waste management, even those who looked into decentralised and non- 
conventional approaches to solid waste management, for example Furedy (1992) and (Shenk and 
Baud, 1994). 
The existence of sweepers and their indispensable and important role in the cities is not a recent 
phenomenon, although the nature of their work has changed as the cities developed and grew. A 
review of number of past research on sweepers is discussed in Chapter 2, Section 2.6. The focus 
of all this research is anthropological. Based on this research, it appears that the social structure 
of the sweepers' community remained the same during at least the last 100 years. The 
relationship with the other community members, community leaders (muziz admi) and with 
sanitary supervisors are still very similar. The sweepers have shown remarkable capability to 
defend their rights as an occupational and caste group. They have also shown capacity to adapt 
themselves to change. 
7.3.3 Extent of sweepers system 
As discussed above municipal sweepers provide primary collection services to the residential 
areas. The percentages of the sample households who utilised the sweepers system for waste 
collection in different areas are given in Table 7.2. Further investigations in other areas show 
that, in the developed areas, sweepers serve more than 90% of the houses for the collection of 
wvaste. As discussed in Chapters 5 and 6, the lower level of sweepers' involvement in the Suzuki 
and KAWWS areas was because of intervention in the Suzuki area and availability of open plots 
in the KAWWS area. It has been concluded from previous chapters that the common mode of 
primary waste collection in the developed areas is by sweepers and the system is sensitive to any 
change in the primary collection stage. 
Table 7.2 Percentage of households using the sweepers system for waste collection 
in different areas. 
Area Type of Area Percentages (valid sample) 
F. B. Area 6- Control area Developed Middle Income 92.4 (79) 
Suzuki Area - Intervention Developed Middle Income 
23.3 (210) 
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KAWWS Area - Intervention Open Plots 
Gulberg - Control other city Developed 
Data and information collected in mid to late 1994 
The sweepers who operate in the area target a certain minimum number of houses for the waste 
collection service and earn additional income. In the lower income areas, the plot sizes are 
smaller and payments to the sweepers are less as compared to middle or higher income areas. 
Opportunities to dispose of waste on open plots or in nearby areas are higher. The sweepers 
operating in the low income areas provide a service to a higher number of houses. In middle 
income areas the plot sizes are larger and payments were better so the sweepers were guaranteed 
a certain amount of income from fewer houses. The walking distances between the houses and to 
transfer points in low income areas were certainly shorter as compared to high income areas. 
Investigations were conducted in areas of different socio-economic pattern and different average 
plot sizes. Table 7.3 gives a cross-tabulation of the average plot sizes in the area and number 
of houses from where sweepers collect waste. As expected, there is a trend towards sweepers 
collecting waste from fewer houses in the larger plot size (middle and higher income) areas as 
compared to smaller plot size area. The chi-square test fails to reject the hypothesis that the two 
variables are independent and so there is a trend to provide service to more houses in the smaller 
plot size area as compared to larger plot size areas. In one low income area of Faisalabad it was 
observed that the households placed their waste outside the door and the municipal sweeper 
collected it in the morning as he cleaned the street. A sweeper-charge of Rs 10 per month for this 
type of collection was paid in this particular area, which may be the lowest among developed 
areas studied. 
In the areas where plot sizes are larger sweepers also tried to involve themselves in other in- 
house work such as the cleaning of toilets, cleaning of court yards, drive ways etc. In this way 
they acquired more additional income. To understand the relationship between the type of areas 
and sweepers involvement in the house works, a cross tabulation is presented as Table 7.4. The 
table indicates that sweepers working in the middle and higher income areas were more involved 
in in-house works as compared to the low income areas. Thus from the two tables it may be 
concluded that sweepers in the middle and high income areas had contracts with fewer houses 
and were involved more in the in-house work as compared to sweepers in low income and under- 
developed areas. 
Table 7.3 Cross tabulation of the average plot area (in sq. -yds. ) in the 
wnrI ins arpq and niimher of hnnces from where sweepers collect waste. 
Number of 0-10 11-20 21 - 30 31 - 40 More than 
40 Row total 
House / Houses Houses Houses Houses Houses % 
Average Plot 
Area (sq-vds) 
80 5 7 6 2 1 21 
Row % 23.8 33.3 28.6 9.5 4.7 23.1 
Col. % 25.0 23.3 27.3 14.3 14.3 
Tot. % 5.5 7.7 6.6 1.1 1.1 
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Middle Income 
29.4 (201) 
75.5 (1 OA) 
120 0 1 3 3 1 
Row % 0 12.5 37.5 37.5 12.5 
8 
8 8 Col. % 0 23.3 13.6 25.0 14.3 . 
Tot. % 0 1.1 3.3 3.3 1.1 
330 1 10 2 0 0 13 
Row % 7.7 76.9 15.4 0 0 14.3 
Col. % 5.0 33.3 9.1 0 0 
Tot. % 1.1 10.9 2.2 0 0 
350 6 3 0 0 0 9 
Row % 66.7 33.3 0 0 0 9.9 
Col. % 30.0 10.0 0 0 0 
Tot. % 6.6 3.3 0 0 0 
450 4 5 4 1 4 18 
Row % 22.2 27.8 22.2 5.6 22.2 19.8 
Col. % 20.0 16.7 18.2 8.3 18.2 
Tot. % 4.4 5.5 4.4 1.1 4.4 
685 4 4 7 6 1 22 
Row % 18.2 18.2 31.8 27.3 4.5 24.2 
Col. % 20.0 13.3 31.8 50.0 14.3 
Tot. % 4.4 4.4 7.7 6.6 1.1 
Column Total 20 30 22 12 7 91 
% 21.9 33.0 24.2 13.2 7.7 100 
Lni-square =i io. y7i , Ur =1iv, 3ignincance = U. U4 l J1 
Ho = Null hypothesis, that the two variables are dependent can not be rejected at significance 
0.04152 
Note: A brief write-up on the use and importance of the Chi-Square test is included as Annex 4.1. 
Data and information collected in mid to late 1994 
Table 7.4 Cross - tabulation of average plot size in the working 
area and sweepers involvement in the in-house works. 
Whether sweepers are Yes: they are involved No: not involved in in- Row Total 
involve in in-house work / in in-house works house works 
average plot size sq. -yds 
so 2 8 10 
Row % 5.3 18.6 12.3 
Col. % 20.0 80.0 
Tot. %ö 2.5 9.9 
120 9 11 20 
Row % 23.7 25.6 24.7 
Col. % 45.0 55.0 
Tot. °ö 11.1 13.6 
200 0 1 1 
Row % 0 2.3 1.2 
Col. 0 100.0 
Tot. 1.2 
300 1 I 2 
Row% 2.6 2.3 2.5 
Col. % 50.0 50.0 
Tot. 0,10 1.2 1.2 
330 0 10 10 
Row "o 0 2.3 2.5 
Col. Oä 0 50.0 
Tot. o, '0 0 1.2 
350 4 1 5 
Row% 10.5 2.3 6.2 
Col. 00 80.0 20.0 
Tot. °, 'o 1.9 1.2 
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450 6 6 12 
Row % 15.8 14.0 14.8 
Col. % 50.0 50.0 
Tot. % 7.4 7.4 
685 16 5 i 21 
Row % 42.1 11.6 25.9 
Col. % 76.2 23.8 
Tot. % 19.8 6.2 
Column Total 38 43 81 
% 46.9 53.1 100.0 
l, ni-aquaia - z. L. ii iu, tic - i, '3ignlllcance = V. UUL41 
Ho = Null hypothesis, that the two variables are dependent can not be rejected at significance 0.00241 
Note: A brief write-up on the use and importance of the Chi-Square test is included as Annexe 4.1. 
Data and information collected in mid to late 1994 
The collection service provided by the sweepers was not free and there were monthly rates for 
the service which were mutually agreed between the households and sweepers. The payment to 
sweepers by the households was sometimes supplemented by goods, tips on festivals and other 
things such as food, clothes etc. Sweepers were often reluctant to disclose the payments, as 
explained in Chapter 3 where the methodology of this study is discussed. However, average 
payments for the waste collection and other services were obtained and are discussed in Section 
7.3.4 below: 
7.3.4 Rates 
The type of work and payments to sweepers vary within middle and higher income areas. 
Whereas work for sweepers in the low income areas was quite restricted, often only to the 
collection of waste. The lower ability to pay in the lower income areas and the household 
perceptions restricting `sweepers of lower caste and different religion' from entering into the 
houses in such areas, resulted in less in-house work for sweepers. Such perceptions are less 
common in the educated, middle and higher income groups in Karachi. 
The average payments stated by the sweepers in different areas and the range of those payments 
are given as Table 7.5. The range of payments in the Suzuki and KAWWS areas was higher since 
the sweeper system was not operating fully in those areas and sweepers were involved in a few 
more lucrative jobs. However, there is a general increase in the rates from lower to higher income 
areas. The minimum payment in Karachi was Rs 20 per month and Rs 10 per month in 
Faisalabad, possibly because of a higher willingness to pay in Karachi. Once again payments to 
sweepers for solid waste collection is not a recent phenomenon. Streerland, 1978, described the 
private work of the municipal sweepers in the year 1970 as emptying bucket latrines and septic 
tanks against certain payments. Prashad (1995) mentioned payments to sweepers 
in Delhi for 
nightsoil collection and sweepers' practices of selling nightsoil to the farmers, in the 
late 19th 
century 
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Table 7.5 Average of amounts charged by sweepers to collect waste and the services in different areas. 
Name of Area Description of Area Rate in 
(Rs/month) 
Min and Max Charges 
(Rs) 
DT Colony Low income aeveloped 37 10 - 80 
F. B. Area Blocks 10 & 11 Middle income (Suzuki area) 81 20 - 600 
F. B. Area Block 6 Middle income (Control) 42 35 - 50 
F. B. Area Block 8 Lower middle income 21 20 - 25 
Gulberg, Faisalabad Middle income other city 17 10 - 20 
Administration Society Higher middle (KAWWS area) 200 40 - 1000 
Musa Colony Low income developed slum ?3 15 - 40 
U"W Ullu ullyl IUluuvIL ý. vIýý. bwu III IIIIU lU LL 1 77'i 
Additional work doubled or tripled the sweepers municipal salary. However, additional works 
undertaken by sweepers are only possible with, and are dependent on co-operation from two 
groups: the municipal supervision staff and fellow sweepers. Details of such arrangements with 
the supervisory staff are discussed in the following sections. 
7.3.5 Collection rights 
The primary collection service by sweepers is respected among sweepers without written law or 
agreements. There are mutual understandings which are respected by all, because of the cohesive 
nature of the group. The collection rights, or in local term 'kaam ', are the informal ownership 
rights of a sweeper to collect waste and establish informal contracts with a certain number of 
households. Collection rights means that only the sweeper who holds a right will collect waste 
from the houses. Collection rights were respected and followed by all sweepers without any 
written agreement. There was a social bond but no mode of punishment for violating rules. The 
main reason for this discipline was perhaps the homogeneous nature of the sweeper community: 
being, a minority, insecure and of different faith from the majority (most of the sweepers in 
Karachi are Christian and Hindu). This was a most interesting system, perhaps researched for the 
tirst time by this study. Past research only mentioned 'ownership' of a street based on rules that 
have validity within the sweepers community (Streetiand, 1978). The collection rights were sold 
and purchased amongst sweepers and the amounts paid for them depend upon: 
" income potential from that group of houses: 
0 the number of houses: 
" \'icinity of transfer points and other physical features such as flats, houses etc.: and 
" other factors such as the present co-operation by supervising staff and the local political 
situation at that time. 
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Collection rights might be in the same area where a sweeper was performing his official duty for 
the municipal corporation or in the neighbouring areas which sweepers could reach daily. 
Location of collection rights areas in Karachi and their duty area, with the distance between the 
two areas for the sample sweepers are given Table 7.6. 
Table 7.6 Official duty and collection rights area of municipal sweenerc_ 
Collection Rights Area Official Duty Area Approximate Distance (Kms) 
F. B. Area blocks 19 & 20 Same 0 
F. B. Area block 14 F. B. Area blocks 19 & 20 2 
F. B. Area 6 Same 0 
F. B. Area blocks 10 & 11 F. B. Area block 6 1 
F. B. Area block 6 Same 0 
F. B. Area block 6 F. B. Area blocks 12 & 13 2 
F. B. Area blocks 10 & 11 F. B. Area blocks 6 1 
F. B. Area block 8 F. B. Area block 7 1 
F. B. Area blocks 10 and 11 Same 0 
F. B. Area blocks 19 & 20 Same 0 
F. B. Area block 9 F. B. Area block 6 1) 
Data and information collected in mid to late 1994 and cross-checked in 1995 
If the collection rights area was away from their duty area then the sweepers either walked, used 
their bicycles or sometimes used public transport to reach it. In the middle income developed 
areas, purchasing collection rights in the vicinity was not a problem for sweepers, since such 
transactions were a routine among them, whereas those sweepers who work in the extremely low 
income or high income or underdeveloped areas. sometime find it difficult to obtain 'kaam' in 
the vicinity. In such cases sweepers move longer distances. For this purpose they have to be 
away during their duty times for a longer duration. This time off is balanced by the lower 
priority of street sweeping in the less developed areas. Surveys conducted by this research were 
unable to find a conclusive strong relationship between the area of plots (as an indicator of 
income group) and the practice of sweepers moving into other areas to collect waste. However, it 
does seem that the sweepers movement is low in the middle income plot sizes i. e. 330 and 350 
sq. -vds, since they find 'kaa, n' in the same area. Table 7.7 gives a cross-tabulation of the plot 
sizes and the practice of sweepers to move into other areas. The table reveals that there is a weak 
level of dependency with a siygnificance of 0.094. 
The practice of sweepers movement is also independent of the sex of the sweeper. It was found 
that male and female s« eepers both move into other areas. to perform additional work. Table 7.8 
giv, es cross-tabulation of the sweepers' movement practices and their sex. 
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Table 7.7 Cross - tabulation of average plot size in the working area 
and sweepers movement to the other areas 
Whether sweepers move Yes: they move to No: do not move Row Total 
to other areas / average other areas for work to other areas 
plot size sq. -yds 
80 14 7 21 
Row % 66.7 33.3 23.6 
Col. % 30.4 16.. 3 
Tot. % 15.7 7.9 
120 5 3 g 
Row % 62.5 37.5 9.0 
Col. % 10.9 7.0 
Tot. % 5.6 3.4 
330 7 6 13 
Row % 53.8 46.2 14.6 
Col. % 15.2 14.0 
Tot. % 7.9 6.7 
350 2 7 9 
Row % 22.2 77.8 10.1 
Col. % 4.3 16.3 
Tot. % 22 7.9 
450 11 6 17 
Row % 64.7 35.3 19.1 
Col. % 23.9 14.0 
Tot. % 12.4 6.7 
685 7 14 21 
Row % 33.3 66.7 23.6 
Col. % 15.2 32.6 
Tot. % ý. 9 15.7 
Column 46 43 89 
Total 51. 48.3 100.0 
0 
Chi-Square = 9.4015, DF = 5, Signiticance = 0.09408 
Ho = Null hypothesis, that the two variables are dependent can be rejected at this significance 
Note: A brief write-up on the use and importance of the Chi-Square test is included as Annexe 4.1. 
Data and information collected in mid to late 1994 
Table 7.8 Cross - tabulation of sweepers sex and their practice 
of working into other areas. 
Whether Yes: they No: do not Row Total 
sweepers move move to other move to other 
to other areas / areas for work areas 
sweepers sex 
Female 4 5 9 
Row "ö 44.4 55.6 10.1 
Col. % 8.7 11.6 
Tot. ?o 4.5 5.6 
Male 42 38 s0 
Row 52.5 47.5 89.9 
Col. % 91.3 88.4 
Tot. 0ö 47,2 42.7 
Column 46 43 89 
Total 1.7 48.3 100.0 
Chi-Square = 0.21023, DF = 1. Significance = 0.64659 
No = Null hypothesis, that the two variables are dependent can be rejected at this significance 
Note: A brief write-up on the use and importance of the Chi-Square test is included as Annexe 4.1. 
Data and information collected in mid to late 1994 
1; 9 
The value of a collection right i. e. amount of money a sweeper pays to purchase collection rights 
depends upon a number of factors and has shown a gradual increase during the last few years. 
The value is sensitive to certain external factors such as the local political situation, and moves 
towards privatisation. For example, the value of collection rights reduced considerably in the year 
1988-89. The reasons highlighted from the in-depth interviews were the rapid changes made by 
the local party in the urban services delivery, including primary collection of waste. A number of 
area councillors bound sweepers to mark their attendance in the councillors office. In several 
areas a number of councillors and local activists started house to house collection of waste using 
small trucks (or Suzukis). The case of the Suzuki teams, as discussed in Chapter 5, is an example 
of such initiatives started in the year 1988-89. Thus sweepers rights of ownership were usually at 
risk. Table 7.9 gives details of some transactions of collection rights in different areas of Karachi. 
Since a number of sweepers were reluctant to give details of such a system so a very small 
number of responses was obtained from the sample. 
Table 7.9 Details of collection rights transaction among municipal sweepers. 
Income Group 
of Area 
Average 
Plot Size in 
the Area 
(sq. - yds. ) 
Work 
Details 
Year of 
Purchase 
Amount Paid (Rs) at the 
Time of Transaction 
Value of 
Collection Right 
in Rs per House 
Lower Middle 120 90 houses 1993 17000 189 
Lower Middle - 55 houses 1990 6000 109 
Lower Middle 120 60 houses 1992 10,000 167 
Lower Middle 120 25 houses 1992 3000 120 
Lower Middle 120 40 houses. 1991 12000 300 
Lower Middle 120 20 houses 1993 4000 200 
Hip-her Middle 685 15 houses 1990 800 53 
Higher Middle 685 25 houses 1992 4000 160 
Higher Middle 685 15 houses 1987 2000 133 
higher diddle 300 35 houses 1993 9000 257 
I 1:, -, her Middle 685 15 houses 
1990 1200 80 
I lieher Middle 450 35 houses 1992 6000 171 
Higher Middle 685 20 houses 1987 1000 50 
Data and information collected in mid to late 1994 
The table shows the amount paid to purchase collection rights and other relevant factors 
for each 
transaction. Once that amount is paid the previous owner of the area (the sweeper who was 
collecting waste in the area before) transferred his rights to another sweeper. It was assumed that 
the value of collection rights depended upon three independent variables: the number of 
houses 
in the deal, the year of purchase and the average plot size in the area. The 
higher the number of 
Houses in the area the more valuable are the collection rights. The value of collection rights also 
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increases with time. It also depends upon the income group of the area since payments may be 
better in higher income area. Average plot size has been used as the criteria to indicate income 
group. A multiple regression was performed for the three variables and the results are discussed 
below: 
Step 1: Year: year when work was purchased 
Step 2: Number of houses in the area 
Step 3: Average plot size in the area. 
Multiple R=0.95730 
R Squared = 0.91643 
Adjusted R Square = 0.88857 
Standard Error = 1640.3779 
F= 32.89615 
Signif F=0.0000 
where, B= partial regression coefficient. 
R= coefficient of determination. 
Siginf. F= observed significance level for F test. 
F=F value. 
Beta = standardized regression coefficient. 
Siginf. T= observed significance level for T test and T=T value. 
Variables in the equation 
Variable B SE B Beta F Sig T 
Houses 180.34478 26.4663 0.315359 6.814 0.0001 
Plot area 4.271323 2.61757 0.223177 1.632 0.1372 
Year 965.5062 269.0799 0.449916 3.583 0.0059 
(constant) -1924374 536110.7699 -3.590 0.0058 
Thus the total value of a collection right in any year for a certain number of houses can be 
predicted if we know the average plot size in the area. The equation for total value of collection 
rights in the case of Karachi is as follows: 
Total Amount (Rs) = -192,437,4 + 180 X (Houses) +4X (Plot Area) + 966 X (Year) 
This model may be useful in predicting the values of investments by sweepers in different areas 
of the city with a confidence level of 95%. 
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The purchase of collection rights provides an average income against a small investment, which 
is an appropriate and stable system from the sweepers point of view. This is important from a 
municipal and community point of view, since the system of primary waste collection provided 
by municipal sweepers is indispensable. Collection rights are respected because of the social 
structure of the sweepers' community. The practice has significant impact on the systems of 
primary collection of solid waste. Prasad, 1995, mentioned that sweepers in Delhi were 
controlling their own neighbourhoods (mohallas) in 1890. The householders could not hire 
outside sweepers to remove their waste without incurring the wrath of the mohalla sweeper. The 
inohalla sweeper hold an alienable right on the removal of refuse in his or her mohalla, a right 
which could be transferred by sale or mortgage. Such practices are still common in Delhi (Rao, 
1994). 
7.3.6 Arrangement with supervisory staff 
As mentioned above the peaceful operation of the sweepers collection system would not be 
possible without the co-operation of the municipal supervisory staff. Sweepers work directly 
under a supervisor locally called `ii i caddam' (meaning 'respectful') who is usually responsible 
for looking after the sweepers' work. In the afternoon, Supervisors mark the sweepers' 
attendance in the presence of sanitary sub-inspectors. Interviews and discussion with the 
sweepers and municipal supervision staff revealed that the sweepers unofficially pay a regular 
amount to their mucaddam. The amount is locally known as Dastoori (meaning `tradition') and 
varies between Rs 200 to 300 per month from each sweeper. As a result the sweepers obtain 
certain favours, particularly the time to do primary collection from the houses (i. e. kaam). 
Supervisory staff generally accept sweepers' involvement in the primary collection but call such 
work `private work'. Supervisors justify sweepers work by stating that the work of collection 
from the houses is done by sweepers after their duty hours. Householders were asked about the 
time at which the sweeper attended the houses. The times during which sweepers came and 
collected waste in the control area are given as Table 7.10. 
Table 7.10 Sweepers times to collect waste from the households. 
Time at which sweepers Percentage (frequency) Cumulative percentage 
comes 
7: 00 am 
8: 00 am 
8: 30 am 
9: 00 am 
9: 30 am 
10: 00 am 
10: 30 am 
11: 00 am 
11: 30 am 
12: 00 noon 
1: 30 pm 
3: 00 pm 
Time Varies 
X5(2) 
5.0 (4) 
7.5 (6) 
5.0(4) 
6.3 (5) 
8.8(7) 
10.0 (8) 
3.8 (3) 
1.3 (1) 
3.8(3) 
1.3 (1) 
1.3 (1) 
32.5 (26) 
2.5 
7.5 
15.0 
20.0 
26.3 
35.1 
45.1 
48.9 
50.2 
54.0 
55.3 
56.6 
89.1 
ist 
No response 19 (10.9) 11 nn 
Data and intormation collected in mid to late 1994 
It seems that about one third of the sweepers attend houses in the official duty hours of the 
morning shift which are from 6: 00 to 10: 00 am. The results contradict the supervisor's claims. 
The supervisor, as the person in charge of attendance and transfers, can make life very difficult 
for the sweepers. The total amount of money collected from the sweepers by supervisors through 
the dastoori system all over the Karachi is about Rs 2.5 million annually and the 'beneficiaries' 
are supervision staff and officers above the sweepers in the hierarchy. A few sweepers and their 
leaders claimed that one portion of money so collected is given to the Health Officers or City 
Mayor. However, this research was unable to discover who the real 'beneficiaries' from the 
money collected by sweepers are. The system of Dastoori and the role of mucaddam seems a 
century old phenomenon. Masselos (1981) described muccadam as the 'institution of jobber' in 
Bombay as in the late nineteenth century. Mucaddam, as described were responsible for hiring 
sweepers, for superintending their work, for firing them for infringements, and for giving 
temporary leave. He mentioned that, in order to get permanent employment, the sweepers had to 
vive the mucaddam Dastoori. The only way the sweeper could pay that kind of money was either 
by borrowing or through instalments over time, out of wages received. In so doing, the sweepers 
ended up in a continued indebtedness and the mucaddam became a de facto money lender. 
Box 11 
Nazeer -a union leader of sweepers speaks 
Nazeer is not in favour of' anv privatisation, since he feels that sweepers have a number of 
benefits and job security while working with the municipal corporation: 
- They have security and a number of benefits after their retirement, like pension etc., - 
- Official timings for municipal work are such that they can also perform a number of private 
i vorks; 
- They have flexibility of work, since they can pav money to their supervisors for their privilege; 
He feels that the house to house collection system may not be successful since there would be a 
creed for an equal number of people for street sweeping. He indicated that it has been the policy 
of municipal corporations to place very few sweepers in the low income areas. Even if their duty 
is there, they move to other areas. He said that all the sweepers pay a regular amount ranging 
from Rs 150 to 200 per month to their supervisor. In return the supervisor marks his attendance 
"L', (., rr/arly and allows him to do the work of house to house waste collection. Nazeer 
feels that this 
amount is justified and similar to the money that farmers pay to the their land lords, since 
land 
Owners are accountable for the area. Similarly, the municipal supervisor is accountable 
for his 
area. He f els that if a sweeper performs his duty and completes his work in 30 minutes 
instead 
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of 5 hours, then he has full right to go and do other works. He pays money for the purpose o) 
getting this liberty. If a sweeper does not pay money to his supervisor, he cannot then undertake 
private works and will not get enough income to survive with his family. He feels that all the 
decision makers are well aware of this fact but they will not do anything since all. according to 
him, are corrupt. He further indicated that some sweepers refused to pay money in the past and 
have been punished. 
On the idea of source separation he mentioned that if source separation is undertaken at the 
household level the waste might reduce but the separated components will be sold by residents or 
servants and sweepers may not benefit. 
The payment by sweepers and the security so obtained is a stable and complex process. 
Breaking up and controlling this process is unlikely in a society like Pakistan. However, looking 
back to Chapters 4,5 and 6, it seems that this relationship is very similar to the relationship 
found between the organiser of the Suzuki system and the collection crew or between middle 
dealers and itinerant waste buyers as explained in the previous chapters. Under such a patronage 
system the poorer and weak need security from the stronger and more influential. Most of the 
sweepers and their leader feel that any change in the system of solid waste management would 
affect their security. An understanding of the history of caste and sweepers suggests that they 
used to practice a similar ethos in the agriculture lands (Masselos, 1981). 
Key points from previous discussion: 
- The need for a house to house collection of waste is greater in middle income developed areas 
as compared to other income groups with open plots: 
- Sweepers operate in the area with rules which are valid among their community; 
- Sweepers need an understanding from the supervision staff to undertake the waste collection 
work; 
- The municipal work and sweepers collection systems provide enough security and income to 
sweepers. 
7.3.7 Other sources of income 
As discussed in Chapter 4 the sweepers are also involved in the separation practices of the 
household waste. They separate re-saleable components and sell it to the middle dealers. 
However, as mentioned before, this practice is not done by all sweepers. To augment the 
income a number of sweepers also do other part time works such as driving rickshaws, running 
shops, selling vegetables and other evening works. In terms of additional opportunities, the 
sweepers may be categorised into two basic categories: 
i) Those sweepers who work only at their waste collection job. They collect waste from a 
considerable number of houses and also separate re-saleables from them. 
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ii) Those sweepers who earn extra income from other part time jobs, but like to keep the 
municipal job. They are not interested in waste collection or separation practices. 
Table 7.11 gives percentages of sweepers who admit that they perform separation of re-saleable 
components and those who do not separate. A cross-tabulation is performed in Table 7.12 to 
look at the impact of the total number of houses available for waste collection on the separation 
practices of the sweepers. The chi-square test fails to reject the hypothesis that the two variables 
are dependent. 
Table 7.11 Practice of separating re-saleables by sweepers 
(valid cases = 86) 
Do the sweepers practice separation Percentage 
Yes 73.2 
No 26.7 
Data and information collected in 1993 and mid to late 1994 
Table 7.12 Cross - tabulation of number of houses from where 
collect waste with the separation practices of re-saleables by sweepers. 
Whether sweepers Yes: they separate No: do not Row Iotal 
separate re-saleabes re-saleables from separate re- % 
/ number of houses waste saleables from 
from which they waste 
collect waste 
0- 10 2 14 16 
Row % 12.5 87.5 18.6 
Col. °'° 3.2 60.9 
Tot. % 2.3 16.3 
11 - 20 22 8 30 
Row % 73.3 26.7 34.9 
Col. % 34.9 34.8 
Tot. °o X 5.6 9.3 
21 - 30 _0 1 21 
Row ° 95.2 4.8 24.4 
Col. 0/0 31.7 4.3 
Tot. °. ö 23.3 1.2 
>1-40 12 0 l2 
Row % 100 0 13.9 
Col. ö 19.0 0 
Tot. °ö 13.9 0 
more than 40 7 0 7 
Row % 100 0 8.1 
Col. 0/, 11.1 0 
Tut. 8.1 0 
Column Total 63 23 86 
uö ý3. ' 26.7 
Chi-Square = 49.1221, DF = 22. Significance = 0.00077 
lo = Null hypothesis, that the two variables are dependent can not be rejected at significance 0.00077 
Note: A brief summary of the use and importance of. the Chi-Square test is included as Annexe 4.1. 
Data and information collected in mid to late 1994 
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Table 7.13 gives the number of sweepers involved in other part time jobs in different areas of 
Karachi. It seems that sweepers are less inclined to take on other part time jobs in the developed 
areas as compared to slums and high income areas and areas with many open plots. The 
sweepers observed in the Suzuki area are those who consider waste collection as their major 
income earner in spite of the presence of the Suzuki collection system. Where as in the 
KAWWS area, sweepers are unable to find enough waste collection jobs they concentrate on 
other part time jobs. In Faisalabad part time jobs are available but payments are generally low. 
Table 7.13 Sweepers involvement in the other part time evening lobs in different nrpac_ 
Name of Area Description of Area Admits 
Involvement in 
Part Time Work 
Do not Admits 
Involvement in 
Part Time Works 
DT Colony Low income developed 0 9 
F. B. Area Blocks 10 & 11 Middle income (Suzuki area) 2 14 
F. B. Area Block 6 Middle income (Control) 5 18 
F. B. Area Block 8 Lower middle income 0 8 
Gulberg, Faisalabad Middle Income other city 8 5 
Administration Society Higher middle (KAWWS area) 2 8 
Musa Colony Low income developed slum 3 9 
Data and information collected in mid to late 1994 and cross-checked in 1995 
7.4 A model based around sweepers 
lt is clear from the previous discussion that municipal sweepers play a key role in the primary 
collection of waste. They get a basic security from their municipal job and an additional income 
from the house to house collection service or other works. The nature of the sweepers' work and 
their monopoly on the waste related services open a number of income opportunities for 
sweepers and hence they are not considered as the poorest of the poor. However they live in 
separate residential areas where the living conditions are congested. Streefland (1996) describes 
the poverty of South Asian poor, including sweepers through closely related elements of 
vulnerability; lack of dignity, little power to bargain or resist, lack of entitlements and weak 
coping capacity. Collection of waste from the houses is an additional service offered to the 
household with the comparative advantage of being officially deployed in the area 
for street 
sweeping. From previous discussion it is clear that sweepers have to acquire support 
from their 
municipal supervisors and the fellow sweepers to practice a collection. The dynamics of such a 
relationship are complex and not easy to replace by any external intervention unless a number of 
long term changes take place gradually. Comparing, the system of sweepers collection with 
the 
s stems of informal recycling, Suzuki and KAWWS it is clear that any sustainable model 
of 
integration which involves far reaching changes is not possible in the near 
future. Those models 
\'hich can be developed through external influence will remain as models. 
The more realistic 
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proposal may be those where potential and existing practice may be recognised, institutionalised 
and developed leading to an improved system. 
Thus it is proposed that the realities of sweepers collection system must be accepted and an 
enabling environment created to develop the existing primary collection systems into micro- 
enterprises. A number of steps at the policy level are proposed below and a conceptual 
framework for a stakeholder analysis is included in the following sections. If the sweepers system 
can be developed into a number of micro-enterprises, sweepers would be able to practice primary 
collection with more freedom. However, it is very difficult to predict at this stage that whether or 
not development of micro-enterprises would bring sustainable social and economic upgrading to 
the sweepers community. The major differences between the existing and proposed systems are 
explained in Text box 12: 
Text box 12 Existing Versus Proposed Systems 
Existing Proposed 
- indiscriminate dumping and house to house - an organised house to house collection 
collection through sweepers. system of waste arising. 
- individual payments to the sweepers and other - joint payments to the collector (a municipal 
waste collectors. or a self employed worker) by the community. 
- improper equipment and in-adequate health - additional support to the collectors 
in terms 
protection to sweepers. of equipment, uniforms and shoes. 
- waste generally disposed of on open areas or at - removing the collected waste away 
from the 
the end of streets. area to the nearest official collection point. 
- no understanding between the community, - some 
form of contract between the 
sweepers and the municipal corporation on the sweepers, community and the municipal 
primary collection. corporation. 
- no monitoring system for the primary - community monitoring of 
the system. 
collection service. 
- Municipal corporation does not have regular - pressurising the municipal corporation 
for 
secondary collection service. the regular removal of garbage 
from the 
secondary collection points. 
It is proposed that, initially, the changes to the sweepers collection system 
be initiated on an 
experimental basis. A few steps are proposed keeping in view the situation 
in the Karachi 
Municipal Corporation (KNIC) as a typical institution. However it sets principals 
for other similar 
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experiments. The following steps are proposed in the policy to be initiated by the local municipal 
authority. 
1. The Karachi Municipal Corporation (KMC) shall ask the sweepers in the pilot areas to provide 
details of their ownership of collection rights to the pilot project office. 
2. The KMC in consultation with a NGO or area based CBO shall prepare guidelines to award 
contracts of primary waste collection in the pilot areas. A typical contract for such a service as 
attached as Annexe 7.1. 
;. For old and developed areas where sweepers collection systems are established and the 
sweepers are permanent employees of the municipality there is a need for a 'golden shake hand' 
policy option. The corporation pay an amount as a golden hand shake from the present jobs and 
opt for a new arrangement of offering contracts for the primary collection service. Such offers 
have been made by government in a number of other sectors. This action is required once pilot 
activities are successfully implemented and thoroughly evaluated. 
4. The municipal corporation shall prepare a short contract agreement and get it agreed with 
sweepers and the area-based organisation. The municipal corporation shall take the role of a 
monitoring agency with minimum supervision role. The quality of work and supervision shall be 
done by a committee consisting of a representative of a CBO and the municipal supervisor/ 
sanitary inspector in the area. 
5. A portion of the contract price shall be paid by the local community group and they would 
be 
one of the signatories of the contract. Thus households will pay their contribution to the sweeper 
collectively or through the area based organisations. 
Once pilot activities are instigated, the impact studies may be conducted and, 
based on the 
results, the policy options may be prepared. There are a number of strong arguments 
in favour of 
upgrading the present sweepers collection system rather than introducing mechanised 
house to 
house collection. Some of those reasons have already been discussed 
in the preceding sections. 
Upgrading the current sweepers system may be considered a 
better mode of privatisation as 
compared to the centralised privatisation through a national or 
international level contractor. 
There is a need for such a system where the efficiency of the sweepers collection 
operation can 
improve and their work can be monitored at the neighbourhood 
level through area-based 
organisations. The system may be acceptable to all the stakeholders 
in the system. 
iss 
7.4.1 The Sweepers' micro-enterprise model 
The social, economic and technical efficiencies of a realistic model may be summarised as 
follows: 
- additional income to sweepers and so the poorer section of the population will get a share. 
- the employment opportunities will remain similar, in contrast to the introduction of mechanised 
systems for door to door collection. There is scope for simple mechanisation like the use of 
tricycles, Suzukis etc. to enable sweepers to transport the waste away from residential areas. 
- The female employees working as sweepers would not be affected. It is always a danger that 
the female employee would be replaced by a male, once more mechanised system is 
introduced. 
- The system could be monitored by the neighbourhood groups; the municipal corporation having 
the responsibility of contract management only. 
- The system is an intermediate route towards privatisation and decentralisation for efficiency. 
- The municipal corporation is able to concentrate more on the development of transportation and 
the disposal of solid waste. 
7.4.2 Economic opportunities 
The existing sweepers collection system involves the sale and purchase of collection rights. Thus, 
at any time of the year there is an invisible investment of millions of rupees by the sweepers in 
the city collection service. From the sweepers" point of view there is a high rate of return on 
small investments. Table 7.14 gives the years, investment, present value of the investment, nature 
of work and estimated income from the work from a sample of 13 sweepers. The estimated total 
income is based on a minimum collection rate of Rs 20 per month and the opportunity cost is 
estimated at an interest rate of 12% . 
The total income mentioned is the additional income from 
the household collection work before subtracting any amount paid to the supervisors etc. 
Table 7.14 clearly shows that the sweepers get higher rates of return against their investment as 
compared to other opportunities available for investment for example a bank account or saving 
certificates. However there is a high risk involved from the sweepers' point of view. Any changes 
in the current primary collection practices can devalue sweepers investments to zero. There are 
also other un-accounted for costs such as payments to municipal supervisors by sweepers, which 
further reduces the returns from investments. This indicates that any model which changes the 
existing system has to provide good economic incentives for the sweepers if they are not to offer 
strong opposition to change. 
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Table 7.14 Investment and income opportunities in the sweepers transaction of collection 
rights for individual sample transactions. 
Year of 
Purchase 
Amount 
Paid (Rs) 
Present 
Value 
(Rs) 
Nature of 
Work 
Opportunity 
Cost 
Rs /month 
Present Total 
Income 
Rs/month 
1987 2000 4420 15 houses 45 300 
1987 1000 2210 20 houses 22 - 400 
1989 800 1410 15 houses 14 300 
1990 6000 9440 55 houses 95 1100 
1990 1200 1890 15 houses 19 300 
1992 10000 12540 60 houses 125 1200 
1992 4000 5020 25 houses 50 500 
1992 3000 3760 25 houses 38 500 
1992 6000 7530 35 houses 75 700 
1993 17000 19040 90 houses 190 1800 
1993 9000 10080 35 houses 101 700 
1993 4000 4480 20 houses 45 400 
1994 12000 13440 40 houses 134 800 
Data and information collected in mid to late 1994 and cross-checked in 1995 
The municipal corporation spends more than half its budget on the sweepers' salaries. Also it is 
evident from the case studies discussed in Chapters 5 and 6 that the residents were willing to pay 
more if they get an improved service. Through the introduction of the proposed micro-enterprise 
model, municipal corporations can `gradually reduce their expenditures on sweepers salaries and 
transfer it directly to the communities. The findings from the research, and particularly the 
example of the Suzuki system, clearly show that now there is more need for primary collection of 
waste, this developed market phenomenon can generate enough income to counter-balance the 
municipal support and spending. 
7 . 4.3 Social opportunities 
The major social opportunities are additional income and security to the sweepers. The present 
monopoly of sweepers will change to a more competitive system. The sweepers can come out of 
the patronage system offered by their supervisors and leaders in \Oich regular payments are 
made. Through understanding and developing the present system of sweepers collection, the 
rights and incomes of female sweepers would be secured, as compared to the 
introduction of a 
mechanised system. 
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7.4.4 Other opportunities 
The sweepers would be more responsible and accountable after being paid jointly bv the 
communities for certain services as compared to the sweepers hired individually. Certain 
unacceptable practices of sweepers, such as the burning of waste in the residential areas, 
indiscriminate dumping of waste etc. can be controlled through more organised agreements with 
the sweepers. Compact collection areas can be allocated to sweepers, thus reducing the 
movement of sweepers to different areas and consequent loss of time. Similarly, charges can be 
fixed for certain services in the areas of a certain plot sizes. Sweepers could be provided with 
improved carts, equipment and hand tools through area-based organisations. Through organised 
work and additional support, it could be anticipated that the sweepers' involvement in in-house 
work is likely to reduce. 
7.4.5 Constraints to the micro-enterprise model 
There are a number of constraints to the micro-enterprise model. The major one is the reduction 
in the security, which sweepers otherwise get from their municipal job. This security is due to the 
conditions of the job, in which hiring and firing is not easy. The other security which sweepers 
enjoy is a retirement pension. Thus, when a sweeper retires from his municipal job, a regular 
income is guaranteed. 
The other constraint is the loss of power by municipal corporation through a sharing of 
responsibilities with more autonomous sweepers groups. Whether or not municipal corporations 
like to have that sharing may be an important constraint. 
At the community level there is a need for neighbourhood organisations to monitor and 
implement the agreements with sweepers. Often such neighbourhood organisations operate at the 
community level but in a number of areas such organisations do not exist at all. There is a 
possibility that the proposed micro-enterprise model will take a form of patron-client sub groups, 
with rich and strong sweepers taking leading roles. 
Key points from previous discussions 
- The present system by sweepers can be institutionalised into 
an integrated model of primary 
waste collection. 
- 
Than, 
., r., .,,, >.. 1,.,. " .ý nnnný"ýýýN; i; oc and constraints to the Drovosed model. 
7.5 Testing the model 
File proposed model has been partially tested in Faisalabad, Pakistan 
in late 1996. The Overseas 
Development Administration (ODA) funded Faisalabad Area Upgrading Project (FAUP) was 
trying to assist area based organisations in low income areas to 
initiate primary collection 
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activities. The model was successfully adopted by a community organisation where a self 
employed sweeper was hired to collect waste from 80 houses. The support to the sweeper was 
gradually increased and after just 8 weeks the sweeper was collectively hired by another area 
based organisation in the vicinity of the project area. This is enough to demonstrate the success of 
a model. The community organisation was keen to expand the model further on the condition of 
profit sharing with the sweeper. There were problems of secondary collection (transportation) of 
waste. It appears that the model is successful at one stage where the sweeper and the area based 
organisation are involved. However, at this stage, the pilot activities was not yet mature enough 
to be demonstrated to the municipal corporation for replication and inclusion in future policy. It 
appears that the micro-enterprise model has some potential for success and is worth trying. 
7.6 Conclusion 
The municipal sweepers collection system is an integral part of the current waste management 
process in the city of Karachi. The sweepers perform the primary collection of waste from the 
houses under an informal agreement with the households. The current practices of households 
waste collection are extensive and increasing with the growth of developed residential areas. 
Such practices can be developed and institutionalised as an integrated sustainable model for the 
primary collection of waste. 
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Chapter 8 
Conclusions and Recommendations 
8.1 Introduction 
Informal activities in solid waste management have made a major contribution in the low income 
developing countries, in waste recycling and collection. A body of past research studies explains 
the extent and nature of those informal practices. as discussed in Chapter 2. However, questions 
have been raised about the sustainabaility, integration and replication of those informal activities 
and approaches. As mentioned in Chapter 2, there is an acute need for further research on the 
constraints and problems of integration which is based on studies carried out in the field. This 
thesis is an attempt to study constraints to integration from a grass roots perspective. Four 
different informal activities were discussed in Chapter 4 to 7. Each activity was studied as a case 
to assess whether the integration of those activities with the public sector 'official' solid waste 
management was possible or not. Mainly the benefits and constraints were discussed, primarily in 
the context of improved solid waste management. All the informal activities were judged from 
the aspect of formal integration in which the official and the informal sector recognised each 
other, accepted each other's role and avoided any practice which adversely affected the 
counterpart. This formal integration relates to vertical integration and to public-private 
partnership as explained in Chapter 2. Further, integration means that the informal activities find 
an appropriate place in the future projects, plans and policies on solid waste management. The 
major conclusion drawn from this thesis explains that official integration is not possible under 
existing conditions. The following sections explains the key conclusion of the thesis. 
8.2 Constraints to Integration 
8.2.1 A major constraint to integration is the current public attitudes. For example, although the 
households, separate and sell materials, they do not see any relationship between the waste 
separation and improved solid waste management. The households do not understand any 
environmental benefit from the source separation practices. Whether it is the idea of involving 
waste pickers in priman' waste collection or upgrading the sweeper system. the public do not 
consider such activities a part of an improved waste management system. Thus any system of 
improved solid waste management which seeks to integrate informal activities may not get 
support from the public. 
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8.2.2 We conclude from the KAWWS and Suzuki systems that households only consider those 
systems as temporary relief measures. The KAWWS system has been limited to less than 25% of 
the residents in terms of participation. Most of the residents in the area started considering the 
community based organisation as a service delivery agency, which could take the money and 
deliver the service. It may be concluded that any improved system of primary waste collection 
which will integrate programmes like KAWWS and the Suzuki may not be immediatel", 
acceptable to the community, who still believe that the government is responsible for the 
effective delivery of the services. The cases of Suzuki and KAWWS are from middle income 
areas; community attitudes in low income area might be different. 
8.2.3 The other major constraints to integration are the municipal procedures and attitudes of 
municipal managers. The municipal managers feel that there is a need for a master plan to 
improve the city waste management and so the community initiatives and private-informal 
activities could not be integrated with the official system. In other words they feel that integration 
will not provide long term and sustainable solutions. As we observed, the on-going systems and 
interventions usually did not receive municipal co-operation. The Suzuki and the KAWWS 
systems succeeded in removing waste to a few points, but the municipal corporation could not 
provide a reliable service of secondary collection from transfer points. In general, orthodox 
municipal procedures do not have a place for the community initiatives and decentralised 
approaches described and municipal officers do not see them as a part of an integrated solid 
wvaste management system. 
8.2.4 The other major constraint to integration is the internal structure and dependencies within 
the informal organisations. These structures and dependencies exist because of the informal 
nature of the organisation and the security provided from one group to the another. Examples 
which we observed included the relationship between the itinerant waste buyers and middle 
dealers; between sweepers and their supervisor; and between the Suzuki crew and the programme 
organiser. The existing nature of formal institutions or short term pilot projects could not replace 
those dependencies and so provide security to the people involved unless sustainable social 
security systems develop. 
3.2.5 We found that the political interference which we observed 
has been a constraint to the 
growth and further development of informal activities. This has 
been found to be particularly true 
in the primary collection programmes, where local and national 
level political changes and the 
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vested interests of politicians adversely affected the KAWWS and Suzuki programmes. The local 
level politicians inevitably used solid waste collection and cleanliness for their political gains and 
may not be able to view sustainable and independent programmes in a politically neutral way.. 
8.2.6 Finally, there are a number of constraints associated with specific activities. For example: 
problems created for the municipal operation: health hazards with informal recycling: and 
creation of a monopoly in the sweepers collection system. Choice of inappropriate collection 
vehicles and placement of communal bins have also been identified as the major constraints in 
the Suzuki and KAWWS systems respectively. 
We conclude that the informal activities may not be integrated with the official system under the 
present situation. This may conflict with the common assumption that the pilot activities run by 
community groups, who assume that they will become part of the official policy and will be 
integrated with the official system. We conclude from Chapter 7 on the sweepers' system that 
there are already integrated informal systems within public sector activities, such as the 
sweepers system of primary collection where further development is possible and seems viable. 
There is a need for more research on the further development of the integrated systems like the 
sweepers collection systems, where the concepts of efficiency and effectiveness are naturally 
balanced with the social benefits. 
8.3 Benefits of Integration 
8.3.1 The first benefit identified in all the case studies is the level of participation. Although the 
level of participation varied from one case to other, participation in all the cases was relatively 
more than in the areas where only the municipal system was in operation. In the case of the 
Suzuki system the level of participation has been measured by the number of people providing 
waste regularly to the Suzukis, and paying regular fees and in the case of the sweepers system, 
the proportion of the population utilising the services of the sweepers system for primary 
collection of waste has been observed. The separation of waste for re-sale is also a simple and 
popular type of participation The participation was more difficult to define in case of the 
h. AWWS system, where only a small proportion of housewives was fully motivated and actively 
participating in the KAWWS programme. It is important to conduct further research on the extent 
and nature of participation in urban solid waste projects. Participation may provide a major 
benefit for integration since it enhances trust between various groups and makes users more 
responsible towards the operation and maintenance of the service. 
195 
8.3.2 We conclude that the informal activities address the felt needs of the community 
effectively. For example the KAWWS and Suzuki's programmes contributed in improving the 
overall cleanliness in the area. The operational efficiency was measured by counting the number 
of waste piles in the area which was much lower in the programme areas as compared to the areas 
where only the official sector was operating. In addition, both the programmes contributed in 
changing public attitudes. Instead of assuming that the municipal corporation would come and 
improve waste collection in their area, the community assumed their responsibilities and initiated 
a number of activities up to a certain extent, but with certain limitations explained in Conclusion 
8.2.2. 
8.3.3 Some informal activities have a remarkable capability to create employment. For example 
the informal recycling provides employment to a large group of the people and thereby enhances 
household income. 
8.3.4 The community based activities like the KAWWS programme could strengthen the links 
between the official agencies and the community where, generally, the elements of public 
consultation do not exist in developing countries. The KAWWS programme has also involved 
housewives in the process, who are in a position to monitor the performance of some 
programmes more effectively as compared to male household members. 
8.3.5 It may be concluded that all the informal activities generate more resources and utilise the 
available resources consciously. They operate with a flexible organisation which is capable of 
generating and utilising resources very effectively. Involvement of waste pickers in the Suzuki 
collection system and the separation of re-saleables by the Suzuki crew and sweepers are 
excellent examples of efficient utilisation of resources. Such a spirit is usually absent in the 
public sector centralised systems where ownership of property rights is often blurred. Integration 
of the informal activities may clearly define the roles and responsibilities at the grass root level, 
as we found in the cases discussed. Similarly, all the groups involved in the informal recycling 
generated and utilised additional resources. The voluntary work in the KAWWS system 
is 
another example of resource generation. All the four decentralised activities generated and 
utilised additional resources. 
We conclude that there are a number of benefits of the programmes. A number of those 
benefits 
exist because of the existing nature of the programmes which may or may not be transferred 
to an 
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integrated system as described in Section 8.4. Ideally these benefits must transfer to an 
integrated programme even if the official sector is involved. The sweepers' collection system is 
an ideal example of an appropriate system, where a regular service is provided by a poor group 
of the population. 
8.4 Integrated Systems 
Keeping in view the constraints and benefits of the informal activities, we could develop 
cnteria for the integrated programmes. Traditionally, integrated solid waste management has 
been defined as the system which include all the elements of a 'proper solid waste management' 
from collection to disposal. It must also include the related tasks such as the management of 
hospital and hazardous waste etc. Integrated solid waste management as defined in this thesis is 
a system in which the informal activities could continue to play a positive role in the developed 
system. The criteria for integration must consider: 
" Recognising and accepting the existing role of informal activities 
" Supporting the informal activities where they meet the objectives of improved solid waste 
management without formalizing the informal activities 
" Incorporating the informal activities in the design and policies wherever it is possible, for 
example accepting and integrating sweepers' collection system 
" Involving the community under a precise definition of participation which could be 
measurable 
" Promoting the partnership between the community. private informal activities and the public 
sector 
" Having the capacity to resolve conflicts and differences through mutual consultation 
" Avoiding any adverse social effects on the groups involved 
" Having a neutral political stance. 
Whilst these criteria for integrated solid waste management are based on findings in Karachi. 
Pakistan. the author's experience in other countries of the Indian Sub-continent where the 
institutional framework is similar suggests that they are also likely to be valid in these countries 
because of similarities in social. cultural and economic factors. However, it is beyond the scope 
Ot this thesis to conclusively prove this assertion. For other developing countries the public and 
Institutional attitudes may differ. Most of the literature reviewed in Chapter 2 presents little 
useful information on major constraints to integration. It only suggests benefits of integration 
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through public-private partnership, community participation or sub-contracting. This thesis is 
therefore a major contribution to the body of practical knowledge available about integration. 
The basic findings on institutional constraints and dependencies within informal organizations as 
found in this thesis may also be valid in other developing countries. This thesis support such 
findings from other literature. In addition, this thesis provides an applied research framework to 
achieve integrated solid waste management applicable in a number of low income developing 
countries. Such a framework has the potential to assess fully the social and economic benefits of 
any intervention. 
8.5 Further research needs 
Chapters 4 to 7 show that in each of the informal activities a number of groups are involved. 
Groups have an interest in the activity or are sometime affected by the activity. Thus any 
intervention which is beneficial for one group may adversely affect the other. It is important to 
develop a stakeholder's analysis around each informal activity as adopted in the methodology of 
current research and given as Table 3.1 for the informal recycling. Current stakeholder theory 
assigns values and powers to all the actors involved. This seems a useful way to incorporate all 
the groups along with their perceptions of the problem. However, a good stakeholder analysis is 
only possible once the objectives and purpose of any intervention are transparent. 
Stakeholder analysis is a technique to understand the value and powers of each group (or person) 
involved. Values are assigned on the basis of how the stakeholder values their interest in the 
project. Powers are the numbers which describe the ability of the stakeholder to affect the project. 
By multiplying the values of each stakeholder with their power, it may be judged how important 
the stakeholder is for the project. In addition, it helps decide that what actions are required to 
support future development. 
The other area worth exploring is how the current sweepers' system could be upgraded into a 
series of micro-enterprises. The sweepers' micro-enterprises may be used as an alternative to the 
ccntralised privatisation of solid waste management, currently moving up the policy agenda. In a 
number of developing countries cities found the privatisation of the primary collection systems 
difficult because of the resistance from the sweeper unions. As discussed in Chapter 7 and 
recently experimented in Faisalabad, Pakistan by the author, the primary collection could be 
effectively handled through a partnership between the community organisations, municipal and 
private sweepers and the municipal corporation. There is a need to further explore the 
idea of 
swveepers' micro-enterprises through more experimentation and policy changes in other cities 
in 
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developing countries. Appropriate models of partnerships may be evolved for other infrastructure 
and services. Each model may be developed in the local environment and understanding of the 
institutions involved. 
There is a need to study prospects of integration in relation to different models of government. 
How may governments get the best advantage of the on-going and established informal systems 
for the effective delivery of infrastructure and services. 
8.6 Recommendations 
8.6.1 It is recommended that pilot projects in solid waste management must focus on the design 
and policy changes which overcome the constraints to interation highlighted in Section 8.2- 
1 
Some constraints need long term efforts if they are to overcome, but if the goal and purpose are 
set in the light of research findings, progress could be made in that direction. 
8.6.2 By and large, neither community groups nor users of the solid waste service are aware of 
the important role being played by informal activities in solid waste management. Their current 
perceptions about the waste pickers and sweepers could only change through appropriate and 
Iong term education campaigns. 
8.6.3 In solid waste management projects, particularly those which target recycling and the 
primary collection in low income developing countries, there is a need to develop an in-depth 
understanding of the on-going private informal activities as part of the project preparation phase. 
Such activities generally have a potential to further develop and benefit the existing solid waste 
management. Chapter 7 highlights how an on-going activity might be developed to contribute to 
improved solid waste management. Similarly a number of benefits of informal recycling are 
highlighted in Chapter 4. It is recommended that short booklets and workshops should be 
arranged in the cities of low income developing countries to disseminate the findings of this 
research. 
8.6.4 There is a need to develop organisational and management techniques which take 
into 
account the broader impacts of the solid waste management projects in developing countries. 
This may be founded on the methodology developed and adopted for this thesis. 
It is 
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recommended that further research be done to develop the application of stakeholder analysis for 
specific applications to solid waste management. 
8.6.5 There is a need to initiate some pilot activities which attempts to integrate the informal 
activities. Those activities must build and further develop on the existing structure of the informal 
activities. The impact of those activities must be assessed and policy guidelines prepared to 
replicate those activities. 
8.6.6 There is a need to look at the entire set of informal activities from a private enterprise 
perspective. Proposals may be developed for entreprenuers to initiate pnmarv collection and 
recycling activities, which could vertically integrate the on-going informal systems. Such proposals 
may be disseminated through Chamber of Commerce. Industrial Development Banks and Bureau of 
Infrastructure Financing. 
200 
REFERENCES 
AERC (1988), `Socio- Economic Profile of Planned Areas in Karachi'. Applied Economic Research 
Centre, University of Karachi, Pakistan. 
Agenda 21 (1993), `The Earth Summit'. First text of agreement negotiated by governments at the 
United Nations Conference on Environment and Development (UNCED). UN Publications. 
Ali M. et. al (1996), `Municipal and the Informal Systems in Solid Waste Management'. In 
Educating for Real, Nabeel Hamdi and El Sherif A. (eds. ). Intermediate Technology, Publications, 
UK. 
All S. M. et. al (1994), `Informal Recycling and Municipal Attitudes'. Paper Presented at the 
Seminar, Whose Environment ? New Directions in Solid Waste Management, at School of Public 
Policy, Birmingham University, UK. 
Ali S. M. and Saywell D. (1995), 'Community Initiatives in Solid Waste'. Paper presented in 21st 
WEDC Conference, Kampala, Uganda. Proceedings pp 199-202, Pickford J. et. al (ed. ). Water, 
Engineering and Development Centre, Loughborough University, UK. 
Ali S. M. and Saywell D. (1996), 'Public/Private Municipal Sweepers Valued in Karachi, 
Pakistan'. Voices from the City, newsletter of urban environmental issues. Environmental Health 
Project (EHP), USA. 
\li M. and Ahmed R. (1992), 'A Systemised Way of Disposal'. Friday Magazine 18th September. 
daily DAWN, Herald Publications, Pakistan. 
Arrossi S. et. al (1995), 'Funding Community Initiatives'. Earthscan Publications Ltd. London. 
Aziz A. (1984), 'Urban Poor and Urban Informal Sector'. Ashish Publishing House, India. 
01 
Batley R. (1992), `Cooperation with Private and Community Organisation'. The Institutional 
Framework of Urban Management. Working Paper No. 6. Development Administration Group 
(DAG), The University of Birmingham. 
Beede D. N. and Bloom D. E. (1995), The Economics of Municipal Solid Waste'. The World Bank 
Research Observer Vol. 10 No. 2 pp 113-50. The World Bank. 
Beukering P. et. al (1996), `The Informal Sector and Waste Paper Recovery in Bombay'. 
Collaborative Research in the Economics of Environment and Development (CREED), Working 
Paper No. 5. Institute of Environment and Development (IIED), UK. 
Biocycle (1995), `Scavenging Becomes Bigger Problem'. Biocycle p 12. Vol. 36 No. 4. 
Blore I. (1994), `Understanding and Managing Solid Waste Systems. Research Proposal for a 
Grant to Undertake Economic and Social Research for the Benefit of Developing Countries, 
Submitted to Overseas Development Administration (ODA), UK. 
Bose A. and Blore I. (1993), `Public Waste and Private property - An Inquiry into the Economics of 
Solid Waste in Calcutta'. Public Administration and Development, Vol. 13,1-15. John Wiley and 
Sons, UK. 
Brett E. A. (1993), `Voluntary Agencies as Development Organizations: Theorizing the Problem of 
Efficiency and Accountability'. Development and Change, Vol. 24 No. 2. pp 269-303. 
Bromley R. (1978), 'Organisation. Regulation and Exploitation in the So-Called 'Urban Informal 
Sector': The Street Traders of Cali. Colombia. World Development, Vol. 6 No. 9/10 pp 1161 -1169. 
Bulmer M. and Warwick D. P. (1983), `Social Research in Developing Countries'. John Wiley and 
Sons. 
Clambers R. (1993), 'Challenging the Professions: Frontiers for Rural Development'. Intermediate 
Technology (IT) Publications. London. 
202 
Charlton Roger and May Roy (1995), 'NGOs, Politics, Projects and Probity: A Policy 
Implementation Perspective'. Third World Quarterly, Vol. 16, No. 2. UK. 
Clark John (1995), `The State, Popular Participation, and the Voluntary Sector'. World 
Development, Vol. 23 No. 4. pp 593-601. Pergamon Press, UK. 
Cointreau S. J. (1990), `Recycling from Municipal Wastes: How do Industrialised and Developing 
Countries Compare ?. Paper Presented at the World Congress of Local Governments for a 
Sustainable Future held at United Nations, New York, NY, USA September 5 to 8,1990. 
Cointreau S. J. and Kradt M. (1991), `Living with Garbage: Cities Learn to Recycle'. Development 
Forum, January-February, 1991. 
Cointreau S. J. (Lin-dated), `Improving Solid Waste Management'. National Development Vol. 31 
No. 5. 
Cointreau (1982), `Environmental Management of Urban Solid Wastes in Developing Countries -A 
Project Guide'. Urban Development Department, The World Bank. 
Cointreau S. J. (1994), 'Private Sector Participation in Municipal Solid Waste Services in 
Developing Countries. Vol. I. The Formal Sector'. Urban Management Programme. The World 
Bank, Washington D. C. 
Cook P. and Kirkpatrick C. (1988), 'Privatisation in Less Developed Countries'. Wheatsheaf Books, 
Sussex. UK. 
Dudley E. (1996), `Educating Field Workers'. In Education for Real. Hamdi N. and El-Sherif A. 
(Eds. ). Intermediate Technology Publications. 
Edwards M. and Hulme D. (1992), 'Making a Difference - NGOs and Development in a Changing 
World'. Earthscan Publications Ltd. London. 
203 
Fernandez A. L. (1993), 'Public-Private Partnership in Solid Waste Management'. Regional 
Development Dialogue Vol. 14 No. 3, August 1993. United Nations Centre for Regional 
Development, Nagoya, Japan. 
Furedy Christine (1993a), 'Working with the Waste Pickers', Asian Approach to Urban Solid Waste 
Management. Alternatives Vol. 19 No. 2,1993, Canada. 
Furedy C. (1993b), 'Personal Communication' Associate Professor, York University, Canada. 
Furedy Christine (1984), `Socio-Political Aspects of the Recovery of Urban Waste in Asia'. 
Conservation and Recycling, Vol. 7 No. 2. Pergamon Press, UK. 
Furedy Christine (1991), `Source Separation in Developing Countries'. Warmer Bulletin, August 
1991. UK. 
Furedy Christine (1992), 'Garbage: Exploring Non-Conventional Options in Asian Cities'. 
Environment and Urbanisation, Vol. 4 No. 2, October, 1992. UK. 
Furedy Christine (1989), 'Social Considerations in Solid Waste Management in Asian Cities'. 
Regional Development Dialogue, Vol. 10 No. 3. UNCRD, Nagoya, Japan. 
Furedy Christine and Shivakumar K. (1990), `Reforming Solid Waste Management Perspectives of 
Concerned Citizens'. Paper Presented at the International Workshop on Solid Waste Management 
and Resource Mobilisation, Kathmandu, Nepal. 
Furubotn E. G. and Pejovich S. (1972), 'Property Rights and Economic Theory: A Survey of Recent 
Literature'. Journal of Economic Literature, Vol. X No. 4. 
Grown C. A. and Sebstad J., (1989), `Introduction: Towards a Wider Perspective on Women's 
Employment'. World Development, Vol. 17 No 7. Pergamon Press. UK. 
Hakim C. (1987), 'Research Design', Strategies and Choices in the Design of Social Research'. 
Contemporary Social Research - 13. Allen and Unwin. London. 
"' 04 
Hamdi N. (1996), ` Education for Real'. Intermediate Technology Publications, UK. 
Hamel J. et. al (1993), `Case Studv Methods'. Sage Publications. 
Hart K. (1973), `Informal Income Opportunities and Income in Ghana'. Journal of Modern African 
Studies, Vol. 11 No. 1 pp 61-89. 
Harrigan K. R. (1983), 'Strategies for Vertical Integration'. Lexington Books. 
Hasan A. (1990), `Community Groups and Non-Government Organisations in the Urban Field of 
Pakistan'. Environment and Urbanization Vol. 2 No. 1 April, 1990. UK. 
Hasan A. (1994), `Personal Communication'. Researcher in Planning and Development, Karachi, 
Pakistan. 
Haynes K. E. and El Hakim S. M., (1979), `Appropriate Technology and Public Policy: The Urban 
Waste Management System in Cairo'. Geographical Review, No. 69,1: 101: 8. 
0( 
Holmes J. (1993), 'Waste Management Practices in Developing Countries'. Wastes Management, 
June 1993. Institute of Waste Management, UK. 
Huysman M. (1994), 'Waste Picking as a Survival Strategy for Women in Indian Cities'. 
Environment and Urbanisation, Vol. 6 No. 2, October 1992. UK. 
ILO (1972), 'Employment, Incomes and Equality: A Strategy for Increasing Productive 
Employment in Kenya'. ILO, Geneva. 
ILO (1989), 'Urban Informal Sector Information: Needs and Methods: World Employment 
Programme, ILO, Geneva. 
ILO (1992), 'The Urban Informal Sector in Asia: An Annotated Bibliography. ILO, Bibliography 
No. 13, ILO, Geneva. 
205 
IWM (1990), "Bury Hits Government Targets". Wastes Management Vol. LXXX No 8, p-629. 
Institute of Waste Management. UK 
Joachim G. and Heather M. (1991), 'Participatory Rapid Appraisal for Community Development: A 
training manual based on experiences in the Middle East and North Africa, Institute of Environment 
and Development (IIED), London. 
KAWWS (1991), `Success Story'. Paper presented at The Global Assembly of Women and the 
Environment Nov. 1991, Florida, USA. 
KDA (1991), `Karachi Development Plan 2000'. Karachi Development Authority, Karachi, 
Pakistan. 
Khalid I. (1996), 'Personal Communication'. Iftikhar Klialid, Urban Anthropologist, Faisalabad, 
Karachi. 
Klundert A. V. D. and Lardinois I. (1995), `Community and Private (Formal and Informal) Sector 
Involvement in Municipal Solid Waste Management in Developing Countries'. Background paper 
for the Urban Management Programme (UMP), Ittingen 10-12 April, 1995. 
Matsuto T. and Tanaka N. (1993), Data Analysis of Daily Collection Tonnage of Residential Solid 
Waste in Japan'. Waste Management and Research, Vol. 11 No. 4. 
`lasselos J. (1981), 'Jobs and Jobbery: the Sweepers in Bombay under the Raj'. The Indian 
Economic and Social History Review. Vol. 19 (2), pp 101-139. 
Mazumdar D. (1976). The Urban Informal Sector'. World Development Vol. 4 No. 8. 
Nleyer C. A. (1995), 'Opportunism and NGOs: Entrepreneurship and Green North-South Transfers'. 
World Development Vol. 23 No. 8, pp. 1277-1289. 
206 
Mukoko S. (1994), `Poverty Alleviation and Urban Environmental Management: Lessons from 
Surabaya, Indonesia. UNCRD Newsletter, No. 38 Autumn 1994. 
Muttamara S. (1994), `Solid Waste Recycling and Reuse in Bangkok'. Paper Presented at the 
Seminar, Whose Environment ? New Directions in Solid Waste Management, at School of Public 
Policy, Birmingham University, UK. 
Nachmias C. and Nachmias D. (1990), `Research Methods in the Social Sciences'. Edward Arnold, 
London. 
Nath K. J. (1994), `Future of Recycling of Urban Solid Wastes in Developing Countries'. Paper 
Presented at the Seminar, Whose Environment ? New Directions in Solid Waste Management, at 
School of Public Policy, Birmingham University, UK. 
NESPAK (1992), 'Detailed Design and Preparation of Tender Documents for Solid Waste 
Management'. Interim Report, National Engineering Services Pakistan (pvt. ) Limited, Karachi, 
Pakistan. 
ODA (1994), 'Solid Waste Management Strategy for Faisalabad, Pakistan'. Draft Final Report. 
Overseas Development Administration (ODA), UK. 
Ordinance (1979), `Local Bodies Ordinance Government of Pakistan'. Government Publications, 
Pakistan. 
Poerbo Hasan (1991), 'Urban Solid Waste Management in Bandung: Towards an Integrated 
Resource Recovery System'. Environment and Urbanization Vol. 3 No. 1 April, 1991. UK. 
Prashad V. (1995), 'Marks of Capital: Colonialism and the Sweepers of Delhi'. 
International 
Review of Social History. Volume 40 Part 1, pp 1-30. 
Rahman P. and Rashid A. (1995), 'Partnertship in Development - 
Role of Actors, Constraints, Good 
Practices and Lessons Learnt'. Paper Presented to the SKAT/SDC 
Aguasan Workshop. June 1995, 
Gersau. Switzerland. 
207 
Rao V. P. (1994), `Personal Communication'. Zonal Municipal Commissioner, Delhi, India. 
Rosario A., (1994), `A Decentralised Approach to Solid Waste Management'. Appropriate 
Technology, Vol. 21 No. 3. Intermediate Technology, UK. 
Roth G. (1988), `The Private Provision of Public Services'. Economic Development Institute (EDI) 
Series, Oxford University Press. 
Rutledge G. L. and Vogan C. R. (1994), `Pollution Abatement and Control Expenditures, 1972- 
1992. In `Survey of Current Business', 74 (May): 36-49. 
Sanyal B. (1991), `Organizing the self employed: The Politics of the Urban Informal Sector'. 
International Labour Review, Vol. 130,1991, No. I. 
Schertenleib R. and Meyer W. (1992), `Municipal Solid Waste Management in Developing 
Countries: Problems and Issues: Need for Future Research'. International Reference Centre for 
Waste Disposal (IRCWD) News No. 26, March 1992. 
Schrimshaw S. C. M. and Hartado E. (1987), 'Rapid Assessment Procedures for Nutrition and 
Primary Health Care'. The United Nations University, Tokyo, Japan. 
Schubeler P. (1996), `Partricipation and Partnership in Urban Infrastructure Management'. Urban 
Management Programme 19. The World Bank. 
Shenk H. and Baud I. (1994), `Solid Waste Management in Bangalore: Reflections, Assessments 
and Suggestions'. In 1. Baud and H. Shenk (eds. ) Solid Waste Management: Modes. Assessments. 
Appraisals and Linkages in Bangalore. New Delhi, India: Manoher Publishers. 
Sicular D. T., (1991), 'Pockets of Peasants in Indonesia: The Case of Scavengers'. World 
Development, Vol. 19 No. /3. Pergamon Press. UK. 
208 
Siddiqui S. (1994), `Personal Communication'. President Karachi Administration Women Welfare 
Society (KAWWS), Karachi, Pakistan. 
Silver M. (1984), `Enterprise and the Scope of the Firm - The Role of Vertical Integration'. Martin 
Robertson and Company, UK. 
Streefland P. (1977), `The Absorptive Capacity of the Urban Tertiary Sector in Third World 
Countries'. Development and Change, 8 (1977), pp 293 - 305, UK. 
Streefland P. H. (1978), The Social Organisation of Night Soil Collection', in Sanitation in 
Developing Countries. Arnold Pacey (ed. ). John Wiley and Sons, UK. 
Streefland P. (1979), `The Sweepers of Slaughterhouse'. Van Gorcum, Assen, The Netherlands. 
Streefland P. (1996), `Mutual Support Arrangements Among the Poor in South Asia'. Community 
Development Journal. Vol. 31 No. 4, October 1996 pp-302-318. 
Tendler J. (1989), `What Ever Happened to Poverty Alleviation T. World Development Vol. 17 
No. 7. Pergamon Press, UK. 
Theis J. and Grady M. H. (1991), 'Participatory Rapid Appraisal for Community Development'. 
International Institute for Environment and Development (IIED), London, UK. 
Thompson M. (1994), 'Blood, Sweat and Tears'. Waste Management and Research, Vol. 12 pp 199- 
, 05. 
UNCHS (1992), `Improving the Living Environments for a Sustainable Future'. Nairobi, Kenva: 
LUCHS (Habitat), HS/270/92 E. 
\Veaver-Mitchell C. and Manning B. (1990), `Public Private Partnership 
in Third World 
Development'. The 20th Normal Wilkinson Memorial Lecture, Department of Geography. 
University of Reading, UK. 
'109 
Weeks J. (1975), `Policies for Expanding Employment in the Urban Informal Sector of Developing 
Countries'. International Labour Review, January. 
Williamson 0. E. (1985), `The Economic Institutions of Capitalism'. The Free Press, New York. 
World Development Report (1994). Infrastructure for Development. Oxford: Oxford University 
Press for the World Bank. 
Yin R. K. (1984), `Case Study Research, Design and Methods'. Applied Social Research Methods 
Series Vol. 15. Sage Publications, London, UK. 
Yin R. K. (1993), `Application of Case Study Research'. Applied Social Research Methods Series, 
Vol. 34. Sage Publications, London, UK. 
210 
BIBLIOGRAPHY 
Acharya Sarthi (1983), `The Informal Sector in Developing Countries -A Macro Viewpoint'. 
Journal of Contemporary Asia, No. 4, Oct-Dec, 1983 pp 432 - 445. 
Ali I. and Ali S. M. (1993), `Solid Waste Recycling Through Informal Sector in Developing 
Countries'. Journal of Resource Management and Technology, Vol. 21 No. 2. June 1993. USA. 
Baldisimo J. M. et. al (1988), `Scavengers of Municipal Solid Waste in Bangkok, Jakarta and 
Manila'. Environmental Sanitation Review, No. 26, Environmental Sanitation Information Center 
(ENSIC), Asian Institute of Technology (AIT), Bangkok, Thailand. 
Batley R. (1993), 'Urban Management in India'. Development Administration Group (DAG), The 
University of Birmingham, UK. 
Batley R. (1993), `Co-operation with Private and Community Organizations. . The Institutional 
Framework of Urban Government: Case Study No. 6. Development Administration Group (DAG), 
The University of Birmingham. 
Beukering P. and Badrinath G. D. (1995), `Recycling in Nepal'. Warmer Bulletin 46, August 1995. 
UK. 
Birkbeck C. (1978), 'Self Employed Proletarians in an Informal Factory: The Case of Cali's 
Garbage Dump'. World Development, Vol. 6 No. 9/10. Pergamon Press, UK. 
Blore I. (1991), `Calcutta - Two Small Municipalities in a Large 
Metropolis'. The Institutional 
Framework of Urban Government: Case Study No. 4. Development Administration Group (DAG), 
The University of Birmingham. 
Cointreau S. J (1987), "Solid Waste Recycling: Case Studies in Developing Countries" 
(Unpublished). Water and Sanitation Technologies Unit. Infrastructure and 
Urban Development 
Department. The World Bank. 
? 11 
Cotton A. and Franceys R. (1993), `Infrastructure for the Urban Poor in Developing Countries'. 
Proceedings, Institution of Civil Engineers, UK, Municipal Engineer pp 129-138. 
Fielding N. G. and Fielding J. N. (1986), `Linking Data'. Sage Publications, London, UK. 
Fernandez A. L. (1993), `Public Private Partnership in Solid Waste Management'. Regional 
Development Dialogue, Vol. 14 No. 3 Autumn 1993. UNCRD, Nagoya, Japan. 
Forbes D. (1995), `The Two Sides of Solid Waste Management in Indonesia'. Wastes Management, 
July 1995. Institute of Waste Management, UK. 
Furedy C. (1990), "Women and Solid Wastes in Poor Communities'. Proceedings 16th WEDC 
Conference, Hyderabad, India. Smith M. (ed. ). Water, Engineering and Development Centre (WEDC), 
Loughborough University of Technology, UK. 
Ghaus A. (1990), `Municipal Finances -A Case Study of Karachi'. Applied Economic Research 
Centre, University of Karachi, Pakistan. 
Guentena Nemat (1994), ' Impact Assessment of the Zabaleen Environment and Development 
Program. Paper Presented at the Seminar, Whose Environment ? New Directions in Solid Waste 
Management, at School of Public Policy, Birmingham University, UK. 
Gilbert Nigel (ed. ) (1993), 'Researching Social Life'. Sage Publications, London, UK. 
Guibbert J. J. and Maghreb E. (1994), `Living Differently in The Town'. October 1994 
Hamdi N. (1996), Inventing a new orthodoxy in education for development practitioners: an 
introduction'. In Education for Real. Intermediate Technology Publications, UK 
Hawkins P. (1995), `Primary Collection of Solid Waste at Community Level: A Summary of Case 
Studies from Five Developing Countries, EAWAG/IRCWD, Recife. Brazil and Duebendorf. 
Switzerland (unpublished). 
212 
Huysman M. and Baud I. (1994), ' Solid Waste Recovery, Re-use and Recycling: Formal and 
Informal Aspects of Production and Employment in Indian Cities'. Urban Environment in 
Developing Countries. Faculty of Architecture, Eindhoven University of Technology, Netherlands. 
Koisky P. and Cotton A. (1996), `Educating Engineers in Water and Sanitation'. In Education for 
Real. Intermediate Technology Publications, UK 
Kungskulniti Nipapun (1991), `Solid Waste Scavenger Community: An Investigation in Bangkok, 
Thailand'. Asia-Pacific Journal of Public Health 1991-Vol. 5 No. 1. 
Leurs R. (1993), `A Resource Manual for Trainers and Practitioners of Participatory Rural 
Appraisals'. Papers in the Administration of Development No. 49, Development Administration 
Group (DAG), The University of Birmingham. 
Lohani et. al (1984), "Recycling of Solid Waste". Environmental Sanitation Review No 13/14, 
Environmental Sanitation Information Centre, Asian Institute of Technology, Bangkok. 
Mascarenhas J. (1991), `Participatory Rural Appraisal - Proceedings of the February 1991 
Bangalore PRA Trainers Workshop, International Institute of Environment and Development 
(LIED), London. 
Miles Derek (1994), `Developing Private Sector Capacity'. Proceedings of 20th WEDC Conference, 
Colombo, Sri Lanka. 
Moser C. (1978), `Informal Sector or Petty Commodity Production'. World Development Vol. 6 
No. 9/1 Opp 1041-1063. 
Pfammatter Roger and Schertenleib Roland (1995), `Micro-Enterprises: A Promising Approach for 
Improved Service Delivery'. SANDEC News, No. 1, May 1995, Switzerland. 
Pfammatter Roger (1994), `Small-Enterprises for the Collection (and Transport) of Domestic 
Refuse'. Findings of a Mission to Latin America, 24 November - 20 
December 1994. 
EAWAG/IRCWD, CH-8600 Dubendorf, Switzerland. 
213 
Reinke W. A. et. al (1993), `Efficient Methods for Data Collection and Analysis'. WASH Field 
Report No. 391. Water and Sanitation for Health Project, Washington. 
Rudqvist Anders (1991), 'Fieldwork Methods for Consultations and Popular Participation'. Popular 
Participation Programme, Department of Social Anthropology, Stockholm University, Sweden. 
Sanyal B. (1991), `Organising the Self Employed: The Politics of the Urban Informal Sector'. 
International Labour Review Vol. 130,1991 No. 1. International Labour Organisation. 
Sanyal B. (1988), `The Urban Informal Sector Revisited'. Third World Planning Review, 
(Liverpool), Vol. 10 No. 1 pp 65-84. UK. 
Scheu M. and Coad A. (1992), 'Solid Waste Management in K- Ward Bombay'. Water, Engineering 
and Development Centre (\VEDC), Loughborough University, UK. 
Sethuraman S. V. (1985), The Informal Sector in Indonesia'. International Labour Review Vol. 
124,1985 No. 6 pp 719-735. 
Sicular D. T. (1992), 'Scavengers, Recyclers and Solutions for Solid Waste Management in 
Indonesia'. Center for South Asia Studies, University of California at Berkeley, USA. 
Tayler K. and Cotton A. (1993), 'Urban Upgrading'. Options and Procedures for Pakistan'. Water, 
Engineering and Development Centre (WEDC), Loughborough University, UK. 
Tchobanoglous (1993), "Integrated Solid Waste Management, Engineering Principles and 
Management Issues", Mc-Grave Hill, Inc. Singapore. 
The Economist (1991), 'Recycling'. April 13th, 1991. 
Theis Joachim and Grady Heather M. (1991), 'Participatory Rapid Appraisal for Community 
Development'. International Institute for Environment and Development and Save the Children 
Federation, London. 
214 
UNCHS (1993), `A Synopsis of City Studies on Waste Recycling and Reuse in Bangkok, Jakarta. 
Kanpur, Karachi and Manila'. UNCHS (Habitat), Nairobi, Kenya. 
UNDP/ World Bank (1993), 'Community Based Solid Waste Management'. Panaji Case Study. 
UNDP India. 
URC (1991), `Informal Sector in Solid Waste Management'. A Part of City Net Study on The Urban 
Environment for UNESCAP. Urban Resources Centre, Karachi, Pakistan. 
Venkateswaran S. (1994), 'The Wealth of Waste - Waste Pickers, Solid Waste and Urban 
Development'. Friedrich Ebert Stiftung, New Dehli, India. 
215 
Annex 3.1 
Questionnaire Used in Yasinabad, Karachi 
Informal Waste Recycling in Karachi 
Interviews with Housewives 
Name of Interviewer 
House No. 
Date 
Area 
Note: A Urdu translation was used in the field. 
1. Are you satisfied with the existing service of solid waste collection in your area ? 
2. Do you separate and sell re-saleble materials such as paper, plastics etc. from the waste? 
3. Do you know what happens to the material after you sell it? 
4. Can you give some advantages of selling re-saleable materials? 
" Supplement income * Help itinerant buyers * Reduce pollution * Help poor 
Any other 
5. Have you observed street pickers collecting materials from waste? 
n. Do you think that street pickers are useful in any way? 
%. Do you think that street pickers help reduce the environmental pollution? 
8. Do you think that street pickers are helpful in reducing waste volumes? 
9. Do you want to help street pickers for a better livelihood? 
10. As a part of street pickers help and to reduce pollution if you are asked to separate dry and 
wet waste into two bins would you do it? If no please give reasons. 
11. In your opinion what type of improvement programs can be launched for itinerant waste 
buyers and street collectors? 
12. Any other suggestion or comment on the subject 
Annex 3.2 
Itinerant Waste Buyers 
Checklist for Semi Structured Interviews 
1. Areas of operation 
2. Collection route taken daily 
3. Materials purchase from the households and shops 
4. What prices Rs/kg do you pay for each of the material 
5. To whom sell the collected materials 
6. Selling the collected material to the same or different persons 
7 Any other support from the itinerant waste buyers as loans, push carts, protection from police 
etc.? 
S. Ever considered selling the materials directly to main dealers, forming a cooperative 
9. If waste is source separated, would you get any benefit? 
10. Any other idea. suggestion etc. 
Annex 3.3 
Itinerant Waste Buyers 
Proforma Supplied for Reporting Quantities of Materials 
Please enter the weights of materials in kg in each column. 
. Vote: Original form used was in 'Urdu' with sketches 
No. Paper Plastic Bottle Bread Ferr. 
Metal 
Bone News 
Paper 
Copp 
-er 
Alumi 
nium 
Glass Amy 
Other 
Family 
Size 
Days 
IIi i 
Annex 3.4 
Informal Waste Recycling in Karachi 
Interviews. with M ddle Dealers of Waste 
Name of Interviewer Date 
Name of Dealer Location 
1. What are the major categories of materials in which you deal? 
2. From whom do you purchase the waste materials? 
* Other Main dealers * Itinerant buyers * Middle dealers * Municipal sweepers 
* Industries *Street Pickers * Household * Any Other 
3. What is the average quantity of material you purchased each day? Please also give prices. 
Name of Material Quantity Purchased (ka/dav) I Price Paid Rs/Ton 
4. What processes you perform on the waste materials? 
5. Do you have any quality criteria for raw materials? If yes please explain. 
6. To whom do you sell the processed materials? 
7. What are the usual seasonal variations in prices and demand of materials? On what factors it 
depends? 
8. Who decides the prices of raw materials, is it always in demand or short? 
9. To which official agency do you interact? 
* Police * Water and sanitation authority * Power authority * KMC * Councillors 
Small industries * Large industries * Any other agency 
10. Based on previous experience what is your opinion about them? 
* They are helpful * They are corrupt 
Some are honest but rest are corrupt 
* Some are corrupt but rest are honest 
No comment 
11. If govt. sector decides to purchase/sell you the raw materials, will you accept it? 
12. If they launch any programme for your improvement e. g loan schemes, plots etc. what shall 
be your reaction? 
*I will participate *I will not participate * First I will study the programme 
"I will not only participate but ask others to participate * Any other 
13. What type of support or help do you expect from official agencies? 
14. What type of support or help do you expect from large industry owners/ or to your market? 
15. What type of support or help do you expect from public? 
16. Any other suggestion or comment. 
Annex 3.5 
Name of Interviewer 
Name of Person 
Designation 
Date 
1. Nowadays solid waste mangement is becoming a challenging problem for municipal 
authorities. What is your opinion on the existing level of solid waste management service in 
Karachi? 
2. What are the future plans of KMC regarding improvement of SWM in the city? 
3. In your opinion which areas need immediate improvement as far as SWM in Karachi is 
concerned? 
4. Presently there is an international trend towards waste minimization and waste recycling? Do 
KMC has any plan for recycling waste? 
5. Comparing with developing countries we are fortunate to have an existing informal system of 
waste recycling? What is your opinion about that? Can we use it for the improvement of 
SWM? 
6. The group of people involved in ISSWR is under exposure to severe health hazards? Do you 
have any plan for their health protection as senior municipal official? 
7. Is your collection and transportation staff also involved in waste separation practices? 
8. Are you aware of the waste separation and recycling practices at waste dumping ground? Do 
you think that it should continue or stopped? 
9. Do you think that ISSWR could be of any help for the improvement of SWM in your city? If 
yes how? 
10. In Egypt, Indonesia. Phillipines and China ISSWR has been efficiently used for collection 
and recycling of solid waste. What is your opinion on such experiments? 
11. Any other suggestion or comment on improvement of ISSWR. 
Annex 3.6 
Name of Interviewer 
Name of Person 
Date 
Designation 
1. What are the major functions and resposibilities of your department? 
2. How do you rate the existing level of services of solid waste management in your zone? 
It is excellent * It is good * It is O. K * It is improving 
It can not improve * Any other 
3. Do you think that vehicle crew and drivers loose a considerable time in sorting activities? If 
yes what percentage of their useful time? 
4. What problems do your staff face due to scavenging activities at transfer points? How do they 
tackle it? 
5. What are the problems due to resident scavengers at dumping ground? 
6. Do you and your staff also face problems due to street collectors, middle 
dealers and main 
dealers? If yes what? 
7. Do you agree that ISSWR contributes a lot in volume reductions? If yes how much. 
8. Have your ZMC ever made any effort for recycling of solid waste? What is your policy 
towards recycling? 
9. Can we use ISSWR for waste collection upto community bins and loading into vehicles? 
10. Can ISSWR be useful to solid waste operations in any other way? For example upgrading 
middle dealers shops into recycling centers etc. 
11. Are there any future programmes of zones for recycling? 
12. In your opinion how can the efficiency of ZMC in SWM be improved? 
13. In Egypt, Indonesia. Phillipines and China ISSWR has been efficiently used for collection 
and recycling of solid waste? What is your opinion on such experiments? 
Are they possible in 
Karachi 
. 
14. Any other suggestion or comment on improvement of ISSWR? 
Annex 3.7 
To be filled in by the interviewer: 
ý Date: Area: Name of Surveyor: 
House No. 
'. ote: 4 ý- rau Questionnaire was used in the hew. 
1. Up to what extent are you satisfied with the overall cleanliness in your neighbourhood? 
Fully Satisfied Satisfied Not Satisfied 
Totally Un-satisfied 
2. Who collects and disposed of waste from your house? 
Sweeper House help Yourself Vehicles (Pick-ups) 
Any other arrangement 
3. Have you engaged any sweeper who perform sweeping of house yard and front space? 
Yes No 
4. If yes - then what type of work does he/she perform? 
Sweeping of court yard Sweeping of garden 
Cleaning of house floor Any other 
5. How much do you pay to sweepers for this work? 
Amount in Rs per month. 
Cleaning of toilets 
6. If pick-ups (Suzuki) are collecting waste from your house, how much do you pay for this 
service? 
Amount in Rs per month. 
7. If you are not using pick-up collection system now, have you ever engaged it before? 
Yes No 
8. Upto what extent are you satisfiied with the pick-up collection system? 
Fully satisfied Satisfied Not satisfied 
Totally un-satisfied 
9. If not satisfied in Q. 8, what are the problems? 
Costly Irregular Any other problem 
Q10. Do you think that pick-ups collection system has contributed positively to the overall 
cleanliness of the area? 
Yes Upto certain extent No Not at all 
f No. Reasons 
011. Do you think that such system can improve cleanliness in other areas of the city? 
Yes No 
12. Do you separate certain re-saleable items as bottles, newspaper, bread etc. to re-sale them? 
Yes No 
13. If yes. then who sells them and take money? 
Yourself House help Sweeper Someone else 
14. If you are requested to keep two bins in the house one for wet waste as food waste etc. and 
other for dry waste as paper, plastics. metals etc. Are you willing to do it? 
Yes No 
15. Any other comments, suggestion or observation: 
Annex 3.9 
Name of Picker ý Age (years) I Sex:: %Ue/Femaie Seen on (Date) Seen On (Date) Other Details 
Annex 3.10 
Vote: Please only enter weight (in kgs) ol*re-saleable components collected lrom blocks 10 and ll of F. B. Area. 
4 Urdu translation was used in the field. 
Annex 3.11 
Blocks. 10 and 11 of F. 8.. Area 
Weights of Re-saleable Components Separated by Suzuki Crew 
Drivers Name: Pick-up Colour: 
Dates: 
Note: Please enter weignts in Kgs of each matenal sold at middle dealers yard. 
A Urdu transiatabon was uses in the field. 
Date Paper, Glass, Cardboard etc Metals, Plastics, etc Area j Lanes Houses Shops Any Other 
I 
Annex 3.12 
Monitoring of Transfer Points 
Sample of Form Used in the Field 
To be filled in by the observer. 
Date Area Location 
Start Time End Time 
ýte:. i rJu trunstu[ion Aus useu in we h etw. 
Annex 3.13 
To be filled in by the interviewer: 
Date: Area: Name of Surveyor: 
House No. 
Note: A Urau Questionnaire was used in the nerd. 
1. Up to what extent are you satisfied with the overall cleanliness in your neighbourhood? 
Fully Satisfied Satisfied Not Satisfied 
Totally Un-satisfied 
2. Who collects and disposed of waste from your house? 
Sweeper House help Yourself 
Any other arrangement 
3. If the same sweeper also perform other works such as sweeping court yard, drive way etc. 
Yes No 
4. If yes - then beside waste collection, what other works does he perform? 
Sweeping of court yard Sweeping of garden Cleaning toilets 
Cleaning of rooms etc. Any other work 
5. How much do you pay to the sweeper? 
6. Do you also pay contribution for street sweeping? 
Yes No 
7. If yes then how much contribution do you pay and from how many houses this amount is 
collected? 
, amount Rs per month, from 
houses. 
8. Who collects money for the street sweepings? 
Women Association (KAWWS) Somebody from lane 
I/we collect Any body else 
9. Do you think that the efforts from the women welfare society (KAWWS) in your area has 
contributed positively for the cleanliness? 
Yes Upto certain extent No Not at all 
10. Do you feel that such community efforts could improve cleanliness in other areas? 
Yes No 
11. Do you separate certain re-saleable items as bottles, newspaper, bread etc. to re-sale them? 
Yes No 
12. If yes, then who sells them and take money? 
Yourself House help Sweeper Someone else 
13. If you are requested to keep two bins in the house one for wet waste as food waste etc. and 
other for dry waste as paper, plastics. metals etc. Are you willing to do it? 
Yes No 
14. Any other comments. suggestion or observation: 
Annex 3.14 
`. ote: rl (. rau translation was used in the 11ew. 
1. In which area do you have a group of houses(i. e kaam) from where you collect waste? 
2. How much money have you paid to acquire rights to collect waste from the houses? 
3. In which year have you purchased those rights (kaam)? 
4. From whom have you purchased the work? 
5. Please give details of your work, for which you have paid? 
Number of houses Number of shops Other properties 
6. What is your own job status as a sweeper? 
Municipal Private (self employed) Municipal (retired) 
Any other (e. g part time work etc. ) 
Annex 3.15 
To be filled in by the interviewer: 
Date: Area: Name of Surveyor: 
House No. 
Note: A Urdu translation was usea in the Held. 
1. Up to what extent are you satisfied with the overall cleanliness in your neighbourhood? 
Fully Satisfied Satisfied Not Satisfied 
Totally Un-satisfied 
2. Who collects and disposed of waste from your house? 
Sweeper House help Yourself 
Any other arrangement 
3. If sweeper collect and dispose of waste from your house, how much do you pay him/her? 
4. Does the same sweeper also perform other work in addition to collection of waste? If yes 
please explain: 
Sweeping of garden Sweeping of drive way 
Cleaning of rooms and house floors Cleaning of toilets 
Any other work 
5. At what time does the sweeper comes to collect waste from the house? 
6. Are you satisfied with the present system of waste collection? 
Yes No 
If No, what are the problems: 
High charges Irregular Any other problem 
7 Do you think that the system of house to house waste collection as operating in 
blocks 10 and 
11 of F. B. Area can also operate in your area? 
Yes No Do not know 
If no, then reasons 
8. Do you separate certain re-saleable items as bottles, newspaper, bread etc. to re-sale them? 
Yes No 
9. If yes, then who sells them and take money? 
Yourself House help Sweeper Someone else 
10. If you are requested to keep two bins in the house one for wet waste as food waste etc. and 
other for dry waste as paper, plastics. metals etc. Are you willing to do it? 
Yes No 
11. Any other comments, suggestion or observation: 
Annex 3.16 
To be filled in by the interviewer: 
Date: Area: Sex: Male/Female 
Bicycle/Walking/Donkey Carts: 
1. Which areas do you visit usually to separate re-saleables from the waste? 
2. To whom do you sell paper, cardboard, bottles etc.? and where his shop is located? 
3. On the average how much quantity of re-saleable waste components do you separate from the 
waste? 
4. If you use a bicycle, is it yours or does it belong to the middle dealer? 
5. Why the use of bicycles was not common among street pickers few years ago? 
Annex 3.17 
Analysis Sheet for Primary Data/Information 
Type of Survey/Investigation: Structured Interviews with Housewives for Case Studv I 
Location: Yasinabad (a lower middle income area) - Karachi 
Size/Quantity of Data: 100 Housewives 
Parameter Parameter Variables Purpose 
N, 0. Description 
3.2 QI Satisfaction over municipal Level of To measure level of satisfaction on existing municipal service and to 
system for solid waste satisfaction assess scope for intervention through private informal sector. 
management 
3.2 Q2 Practice to separate re-saleables 'i"esiNo To assess the extent of practising separation of re-saleables. 
from waste. 
3.2 Q3 Knowledge about separated and Level of To understand the motivation behind the activity of source separation 
sold matenais knowledge activity. To see how these motivations can be integrated with the future 
official oolicv to promote recycling. 
3. _ Q4 Perceived advantages of selling income, help To understand the motivation behind the activity of source separation 
re-resaleables IWB, pollution, activity. To see how these motivations can be integrated with the future 
help poor. others official policy to promote recycling. 
3.2 Q5 Observations about street Yes/No To assess attitude of housewives towards pnvate-mtörmal practices. 
pickers 
3.2 Q6 Perception on the usefulness of iesiNo To assess attitude of housewives toward street pickers and perceptions 
street pickers on their usefulness. 
3.2 Q7 Perception on the usefulness of YesiNo To assess attitude of housewives toward street pickers and perceptions 
street pickers on their usefulness. 
3.22 Q3 Perception on the usefulness of IesiNo To assess attitude of housewives toward street pickers and perceptions 
street pickers on their usefulness. 
3.2 Q9 Willingness to help street pickers YesiNo and To understand that how tar housewives can be involved in pilot 
Description schemes to integrate onvate informal activities. 
3-2 Q 10 Attitude if asked to do source Yes/ INo and To understand. based on parameters Q5 to Q 10 that what roles 
separation Description housewives can take in pilot oroiects for integration. 
3.2 (111 Perceived improvement schemes Descriptive To understand mainiv from pilot projects point oI view that 
how 
for street pickers anu itinerant housewives see the integration of private and public practices. 
buyers. 
32 Q12 further comments and Descnptive \. A 
discussion 
Analysis Sheet for Primary Datailnformation 
Type of Survey/Investigation: Semi-Structured Interviews With Itinerant Waste Buyers for Case Study I 
Location: Various Areas of Karachi 
Size/Quantity of Data: 4 Itinerant Waste Buyers 
Parameter Parameter Variables Purpose of Analysis 
\o. Description 
3.3 Q1 Area of o eration Name of area To understand the operation of IWBs. 
3.3 Q2 Route taken daily Description and To understand the operation of IWBs. 
length of route 
3.3 Q3 Type and quantities of materials. Names of To get an idea about the type of matenals and average quantities. 
materials 
purchased and 
averaee quantities. 
T 3.3 Q4 Prices of matenais paid to Prices paid in Rs To get an idea about the prices of matenais at this stage to assess 
households. per kg. incomes of IWBs and price mark-ups at different stages. 
3.3 Q5 Person to whom seiling Category To understand the operation of IWBs. 
materials. 
3.3 Q6 Selling to same person or is it Same or different To understand that why the materials are sold to the same or different 
different. person. Help in understanding the market and to see possibility of pilot 
projects. 1 
3.3 Q7 Other supports from the person Type of supports To understand the market and relationshops in the operation of the 
to whom selling materials. process. 
3.3 Q8 Attitude on the formauon of co- Type of attitude To understand the attitude towards changing the trade pattern and to 
understand its reasons. 
I ý&-Avuu L+cauuu U PIUV ucu DenCI1LS ana Io understand the attitude on any c}ýange. source separated matenals. problems 
[3.3 09 Further comments ana discussion Descnotive \; 
.A 
Analysis Sheet for Primary Data/Information 
Type of Survey/Investigation: Quantities of Different Materials Purchased from Households by Itinerant 
Waste Buyers for Case Study I 
Location: Various Areas of Karachi 
Size/Quantity of Data: Details of Materials Sold by 68 Houses in Low Income Areas and 86 Houses in 
High Income Areas. 
Parameter Parameter Detailed Analysts to Purpose of Ana lysis 
No. Description Perform 
3.4 Q1 Quantities of am-crent matenais Relate it wittt To unaetstana the rote of IWBs in reaucing waste quantities. 
purchased by IWBs from parameters no. 3.4 Q2 income to the IWBs. income to the households. composition of 
housenoids. and 3.4 Q3 to obtain separated materials, and derivation of unit figures for this activity. 
per capita separation Mfay also be used to see variations in different case studies and 
rates. Also see control areas to relate it with causal explanations if any. 
variations in different 
case study and income 
roux areas. 
3.4 Q2 Famiiv size of inc nousenold Relate it with Fo understand the rote or iWBs in reauctng waste quantities. 
selling waste. parameters no. 3.4 QI income to the IWBs. income to the households and derivation of 
and 3.4 Q3 to obtain unit figures tar this activity. 
par capita separation 
rates. Uso see 
variations of unit 
separation rates in 
different case stuav and 
income group areas. 
3.4 Q3 Number of days after which relate it with To understand the rote of IWBs in reaucutg waste quantities. 
matenai was soli. parameters no. 3.4 QI income to the IWBs. income to the households and derivation of 
and 3.4 Q2 to obtain unit tieures for this activity- 
per capita separation 
rates. Also see 
variations of unit 
separation rates in 
. iiilcrent case stuav and 
: neome roux areas. 
1nalvsis Sheet for Primary Data/ Information 
rv pe ut' Survey/Investiaanon: semi-Structured Intemews with Middle Dealers for Case Study I 
Location: Various Areas of Karachi 
SizciQuantity of Data: 8 diddle Dealers 
Parameter Parameter Variables Purpose of Analvsu 
No. Descnntion 
15 QI I',, pe of materials purcnasea by Name of materials Fo understand the operation of middle 
dealers and their role 
them in reducine different type of materials. 
5 Q2 Person from %%nom purcnasing Catcizorv of Fo understand the operation of middle 
dealers and to know 
materials. nerson. 'heir sources of materials. 
Q3 : vpc. quantities anti ances pawn Names of i_o get an idea about the type of 
materials. turnover and 
tu 1 \ß'13s for materials. materials. prices in average quantities and also marrc-up 
in prices at different 
Rsikt; and -tages. 
iveraec quantities. 
tand the operation and to change inc inputs in the F s Q4 irocesses oeriortneu ov middle i)cscnpuon of j unders 
omic terms to get value of materials at each dealers on utiYcrent materials. processes. processes to econ 
twee. 
US ýuality critýnz ir materials ! csrnntton of Co understand the oncration and 
to see now these auality 
purchased from IWBs. criteria. criteria may be incorporated' nto any riot oroiect 3.5 Q6 Selling prices obtained from Prices of matenais To assess the prices at different stages. main dealers. in Rs/kg 
3.5 Q7 Description of price variations if Descriptive To understand the market variations and business risks any. . 
3.5 08 Decision of fixing prices. Person fix prices. To understand the overall market 
3.5 Q9 Name of official agencies with Names To understand the nature and attitude of interaction with the whom often interact official agencies to further explore the question of integration. 3.5 Q10 Opinion about interacting Category of To understand the attitude of middle dealers towards the official agencies. opinion official agencies and to further explore the question of integration. 
Analysis Sheet for Primary Data/Information 
Type of Survey/Investigation: Semi-Structured Interviews with Main Dealers for Case Study I 
Location: Various Areas of Karachi 
Size/Quantity of Data: 9 Main Dealers 
Parameter Parameter Variables Purpose ot'Analysis 
No. Description 
3.6 Ql Type of matenais purchased Name of matenais To understand the operation of main dealers ana their role in 
by them reducing different type of materials. 
3.6 Q2 Person from whom Category of To understand the operation of main dealers and to know their 
purchasing materials. person. sources of materials. 
3.6 Q3 Any idea of number of main \ umencal I'o assess the total quantities aealt by main dealers and their role 
dealers dealing in this in reducing the local and imported wastes. 
material. 
3.6 Q4 Existing association or co- VesiNo - To understand the nature of existing associauon or co-operation 
operation among dealers. descriptive among dealers and perception of problems and solutions. 
3.6 Q5 ana Type, quantities and prices Names of To get an idea about the type of materials, turnover and average 
Q6 paid to IWBs for materials. materials. prices in quantities and also mark-up in prices at different stages. 
Rsrkg and 
average quantities. 
3.5 Q7 Processes pertormea by Description of I'o understand the operation and to change inc inputs in the 
middle dealers on different processes. processes to economic terms to get value of materials at each 
materials. tage. 
3.5 Q8 Selling prices ootained from Prices of materials v assess the prices at different stages. 
recycling industry. in Rs/kg 
3.5 Q9 Average selling quantities Quantities of ro understana the operation and demands for different materials. 
sold to recycling industries. materials sold in 
ka/week etc. 
3.5 QIO To whom selling the i vpe of Industry io understand tie process, rciate quanuues WIL i unC iypc ui 
processed matenals. <clline establishment. 
3.5 Ql1 Practice of selling materials to iesiNo 1'o understand the overall process and marKeL 
other cities and countries Descriptive 
5 Q12 Flow orten interact with the Frequency -Very Fu see that interaction with the official agencies 
depend upon 
official agency Frequently to what factor and what type of attitude it causes. 
ever 
3.5 Q13 Name of official agencies Names I'o understand the nature and attitude of 
interacuon with the 
with whom often interact. official agencies to türther exnlore the question of 
integration. 
3.5 Q14 Opinion about interacting Category of l'o understand the attitude of main 
dealers towards the official 
official agencies. opinion agencies and to further explore the question of 
inteeration. 
3.5 Q15 Attitude on participation in Degree of 1'o understand the attitude of main 
dealers towards the official 
any official programme agreement from agencies and to further explore the question of 
integration. 
participate to not 
participate. 
3.5 Q16 Expected support from Categories of l'o understand the attitude of main 
dealers towards the otticial 
official aeencv. supports agencies and to 
further explore the question of integration. 
3.5 Q 17 Expected support trom tormal Categories of I'o understand the attitude of main 
dealers towards the formal 
Private sector. Supports rrivate sector and to further explore 
the question of integration. 
3.5 Q18 Expected support from Categories of 1'o understand the attitude of main dealers 
towards the help from 
iti7ens and to türther explore the question of into 
ration. 
4 
:. S Q19 Any oct et suggestion or L; St of suggestions To understana the arutuäe ano perception of main aealen towaras comment cif any) integration I 
Analysis Sheet for Primary Data/Information 
Type of Survey/Investigation: Serra-Structured Interviews with the Managers of Large and Medium Size Industry 
Using Waste as Raw Matenal for Case Study I 
Location: Industrial Areas of Karachi 
Size/Quantity of Data: 4 Industries 
, 
Parameter Parameter Variables Purpose of tnalvsis 
NO. Description 
3.7 Q1 Major quantiues of waste Name ana "o unaerstana wnucn waste matenals are proauced ana uul sc by 
components irom the ! ndustrv. quantity of the industry. 
materials 
....,. ... ---ý--- . L- --- --_ -_- 
(l7 Prirtire nr r, -ncina rna V-- 
---- -"- .., ... ... ý....... -- , -11 ,,, uuauies in conserving 
produced matenais. quantity of resources. 
materials 
3.7 Q3 Practice of selling waste Name of matenais. fu understana the practices of recycling adopted by the industries 
materials to other secondary industry and . 
industries. uuantlty. 
3.7 Q4 Practice of ourcna_sing waste YesiNo - To unaerstana the practices of such inaustries to purchase and 
raw matenais. descnotive utilise the waste materials. 
3.7 Q5 Person from %ýnom purchase Category of person Basically to unaerstana the process ana to see when ana what 
the waste raw matenais. i. e. main dealers to materials industries get from informal actors aria on what factors it 
street pickers. depend. To further explore question of integration of formal 
industries and intotmal sector. 
3.7 Q6 T\pe ana quantity of Name and To unaerstand that what type of materials. which quantities ana 
materials purchased tör quantity of purchased from whom are common. 
r. arameter 3.7 05. materials 
i.. Q/ races of materials purcnasea. races of materials 10 assess the prices at d[tterent stages and price marts-ups. 
n Rsike 
"Q Assessment of the seasonal Qualitative To unaerstana the market stabtiity. 
variation in the Daces. 
Q9 Whether raw material is esiNo io assess the roles or industries in reaucing iocat ana [mportea 
imported or nurcnased. )ualitative waste. 
7(110 i'crson aecices prices of raw : spe of person Fo unaerstana the overall process ana marKet. 
material. 
1,7 Ql 1 Qualuv criteria for raw Criteria u unaerstana the process. marxet ana criteria for aitferent 
materials. description materials. to further explore auestion of pilot projects of source 
s0oarat[on and other assumonons. 
.7QIZ i: requencv of reiectint; es'No o further explore the quality criteria. 
natenats on uuairty erounas. ^. scr[ntive 
Q 13 , rceivea aa%'antaees of using C. iteeorv of I 'u unuerstana the motivation oeninu using the waste as raw 
. %aste as raw material. pinion material and the attitudes. 
7Q I4 \uttuce on curcn: urne . )escription of iu explore Inc poss[o[ltty of avowing middle men to oenetit the 
materials tom middle dealers o pinions and poor. L'nderstana the perceived problems. 
"r itinerant %%aste huvcrs. ^roblems 
3.7 Q 15 : 'resent tints an the Description of Fu unaerstana the present links of inaustrv with the rntormat 
ntormat chain t r(anvt ! inkaecs. . ictors. 
3.7 Q 16 Opinion auout informal I lclptul or causes ru lurmer understana the present attitude of inaustrv to the 
<ector. nroblems informal actors to explore ouest[on of integration. 
3.7 Q 17 Opinion on pussioility lit Description of fo unaerstana the attitude of main ucalers towaras the 
help from 
integration to imnrovc quality opinion and : itlzcns and to further explore the question of 
integration. 
. ind rcouce onccs. -iroblcros. 
=. iQIS % ttitude on we posswuiiity of C. itegorisauon of 1'u unuerstana the attitudes on official intervention. 
,; ovt. sectors sunpn ini raw ittitudcs. 
materials. 
Q I') uw expcetra support from L)escr[puon of l'o unuerstana the percetveu anu expected support 
from govt. 
the coot sector 'unnort ieencies. 
c )'0 t )nrnion ooout increasing I. )nrnion i'u unaerstana the nercclvcu surwort from ¢uvt. agencies 
wa. ste auaflhlUes usea. 
3.7 Q21 
C, 
ýV. AYllýAlll a{{4 J4Y. 5L.. -, uuni uescrnuon of fo relate the comments and suggestions with the ov comments and the discussion. Tail theme of 
su eeestions. 
analysis Sheet for Primary Data/Information 
Type of SurveviInvestigation: Serr i-Structured Interviews with Informal Recycling Industries for Case 
Study I 
Location: Various Areas of Karachi 
Size/Quantity of Data: 6 Industries 
parameter Parameter Variables Purpose of Anaivsis 
N'n. Descrintion 
3. S QI Major proaucts -'cones of proaucts To unaerstana the range or proaucts proaucea by the iruormai 
ý. -cyciine industries. 
. 
3.8 Q. Type aria quantities of Name of materials To unaerstand the operation of intörmat recycling industries aria 
materials purchased bv them end auanuties their roie in reducing different tvne of waste materials. 
3.8 Q3 Person from venom Category of To unaerstand the operation of recvcttng inoustnes and to know 
purchasing materials. person. their sources of materials. 
3.8 Q4 Quality criteria for raw Criteria To understand the process, market and criteria for different 
materials. descnvtion materials, to further explore question of pilot projects of source 
separation and other assumptions. 
3.8 Q5 To wwnom selling ute tinisned i %pe of To unaerstand the process and chain of materials. 
r)rouucts. estaoiisnment 
3.8 Q6 Seasonai variations in pnces Descnpuon io unaerstano the maruet. 
and demand also description 
of factors. 
3.3 07 Person aeciaes prices of raw Lv. pe of person i -o uneerstana the overall process ana marKet. 
matenal. 
L.; Q3 Name of orliciai agencies Names Fu unaerstana the nature and attitude of interaction with the 
xith whom often interact. . 'tiicial aeencies to further explore the question of inteerauon. 
3 Q9 Opinion aoout interacting Category of -j unaerstand the attitude or recycling inaustrv towards the 
official agencies. pinion , tficlal agencies and to türther explore the question of ineer tation. 
Q 10 . tutuae on the possioiüty of C ateeonsauon of io unuerstana the anituacs on official intervention. 
govt. sectors supptvine raw . ittituaes. 
matenais. 
:. S Ql I 
. 
-\ttrtuae 
on participation in .:. met of 
Fo unaerstarta the attituae of recycling inaustrv towaras the 
any official programme . iizreement from , illciai seencies ana to further explore inc question of inteerauon. 
r articioate to not 
-'articioate. 
3. S QIZ Lxpectea support from C..: egones of i. o unaerstana the attitude of recycling inaustrv towaras the 
official aeencv. <unoorts )tlicial agencies and to further exDlore the question of inteffatton. 
Q13 xpecteu support from tormal 
-rivale sector. 
Cateeones of 
<unnorts 
Fo unaerstatta the attitude of recvcung inausuv towaras the 
'i icial aeencies and to tilrther em ore the question of integration. 
Ui; ýpýcteu support trcm ý.:: -cones of l 'o unaerstanu the attituae of recycling inuustry towaras the 
.: uzens. Innorts ,! Iiciai agencies and to rurther exmlore tie question of integration. 
U"= tnv otner suggestion ur ýt at suggestions o unuerstanu the atutuae ana perception of recycling inuustrv 
mmýnt t zm , )wards inteirauon. 
Ina i sis Sheet for Primary Data Information 
Type of Sur-veviIn cstigation: Open Ended Interviews with Street Pickers for Case Study I 
Location: Various Areas of Karachi 
`Ile/Quantity of Data: 2 Street Pickers 
Erzmeter l'tramctcr \ Jniblc! purpose o1 . Vtalvau 
Description 
- 
týý 1\rc >I materials SCn1fateU ý. ime uý materials ! .ý unuerstand the oneratton of strcct mckcr3 and their role in 
6 
-)v them reductne attf'erent type of matenats. 3.9 Q2 Person to whom seil separatea Category of To unaerstand the operation of street pickers a d h i li k materials. person. n t e r n age with other actors 
3.9 Q3 Type, quantities ana prices Names of 
. To unaerstand the quantities 
obtained by street pickers. materials. prices in 
Rs/kg and 
average Quantities. 
3.9 Q4 Any problem in seiiing we Description of To unaerstana the operation. marxet and perceived problems. materials problem. 
3.9 Q5 Frequency or selling the : requencv in says To unaerstana the operation. 
separated matenais. daily to monthly 
3.9 Q6 Perceivea problems from the Description of To unaerstana the process ana prooiems. 
sweeoets. ^roblems. 
3.9 Q7 No. of years Involved in tits Numencai io explore the assumption that the people are doing this wont business. temnoraniv. 
3.9 Q8 Description of area of Description of the To unaerstana the overall process and numoer of woncutg hours. 
ooeration. _ize of area 
3.9 Q9 Satisfaction over too. . Fant to cnanee or To unaerstana their sausracuon with the wont. 
^ot. 
3.9 Q10 Perceives benefits from Benefits Lo unaerstana the perceivea benefits ana problems on some of the 
source separation. ? riot activities. 
3.9 Q1 1 Expectea support from Categories of To unaerstana the attitude of street pickers toward the official 
official aeencv. Zunnorts agencies aria to further exiore the question of integration. 
3.9 Q12 Expected support from Categories of To unaerstana the attitude street pickers towaras the help from 
citizens. supports citizens and to further explore the auestton of integration. 
3.9 Q13 Any organisation or IType of co- To unaerstana the existing group activities among street pickers. 
association. , oeration 
3.9 Q 14 
. any other suggestion or 
List or suggestions To uncerstana comment to overall theme. 
comment f any) 
Analysis Sheet for Primary Data/Information 
Type of Survey/Investigation: Open Ended Interviews with Street Pickers Group Leaders for Case Study 
Location: Various Areas of Karachi 
Size/Quantity of Data: 2 Group Leaders 
Parameter Parameter Variables Purpose of Analvsu 
Descnntion 
3.10 QI " pe of materials colectea oV \, une of matenats To unuerstana the operation of street pickers ana their role in 
them from street pickers. reducing different tvne of matenais. 
3.10 Q2 Person to w, ýnom seil separatea ý. ltceorv of Fo unaerstana the operation of street pickers ana their linkage 
materials. 'erson. with other actors. 
-. 10 Q3 i vpe, quantities ana prices Names of Tu unuersz. ana the quantities 
paid bey street pickers group : natertais. prices in 
.: tilers. \. s ki and 
. eraee auanuties. 
_,. 1004 1jtv prootem in seutne the . 
Nscriptton of 1'o unuerst. ana the operation. market aria perceived problems. 
"natenats _roblcm. 
10 05 `>ualtty criteria tor raw Criteria Cu unuerstana the process. market and criteria for different 
materials. .. scripuon matenais. to further explore question or pilot 
projects of source 
. enaration and other assumptions. 
3.10 Q6 Frequency of selling we requencv in uavs 1'u unaerstana the operation. 
scnaratcd materials. s. iily to monthly 
I. 1U Q7 Perceived problems from the Dcscnpuon of Co understand the process aria proolems. 
sweepers. ^ rob l ems. 
3. JU QS No. of . -cars involved in this Numerical to explore the assumption that the people are aotng 
this work 
business. t cmooraniv. 
3.10 Q9 3cscription of area of Jcscripuon of we l'o understand the overall coverage area. 
'nerauon of your nie crs. -, 7e of area 
13 iU Q1U i'ercetvea benefits from : Scnettts 
Cu unuerstana the perceived benefits aria problems on some of the 
; ourcc senarauon. 'plot activities. 
3.1U ()1 1 : _xpectca support 
from .. itegones of Fu unaerstatta the attitude of street ptcKers toward the official 
otlicial aeencv ýunnorts leencies aria to further cxmlore the uuesuon 
of intemuon. 
0 () I \nrctea sunoort from tceorics of 
towards the help Fo understand the attitude street otckers from 
7 
citizens. uDDORS -it zens Inn to tiinho. o.... ... ý_ _-. _ __ 
3.10 Q13 Any organisation or Type of co- 
u-v- uumuon or intem-ation To unaerstand the existing group activities a association overation mong s pickers 
3.10 Q14 Present collective activities Description of To understand the existing group activities a activities mong street pickers which may be utilised for pilot nroiects. 
3.10 Q15 Name of official agencies Names To understana the nature and attitude of int 
with whom often interact eraction with the official aeencies to further explore the questio fi 
3.10 Q16 Opinion aoout interacting Category of 
no ntegration. To understand the attitude of street pickers toward the official official aeencies. opinion ieencies and to further explore the cuestton of inteeration 3-I U Q17 Attituae on the posstoaüty of Categonsation or To unaerstana the attitudes on official intervention 
govt. sectors purcnastng raw attitudes. 
materials. 
3.10 Q18 -kttituae on participation in Jcgree 01 o unaerstana the attitude of street pickers towaras the official 
any official programme agreement from agencies and to further explore the question of integration. 
participate to not 
! articivate. 
3.10019 Do they use any satzty äcvice. esrNo Tu uncerstana the working condition and risks to health. 
3.10 Q20 . -awareness aoout nazaras Description To unaersuna the working conauons ana risks to heauh 
from nanaiine «aste 
3.10 Q21 
. 
Acceptance u given =x of J,: gree of o further unaerstana the atutuae on various pilot activities. 
separating waste at transfer agreement 
^oints and maintainine them. 
1 ! (1 (Y7 
_Inv nIhpr cnOOPCÜnn nr .. r ., r ý..... oý........ 
^, .. _.. _ý. ___ _ .. _. -- -c -- " --; ------ --ýo------- -- _-_- .. - .. Wis.. ......., .............,.. u. u wuuuuu ui vrcýau wcýnc. 
comment anvº 
Analysis Sheet for Primary Data/Information 
Type of Survcvilnvestigation: Semi Structured Inten"iews with Municipal and Private Sweepers for Case 
Study I 
Location: Various Areas of Karachi 
Size/Quantity of Data: 48 Municipal Sweepers 
Parameter Parameter Variables Purpose of Analysis 
\ o. Descrintion 
3.11 Q1 pe 01 materials separatea Name of materials :o unaerstana the practices of municipal sweepers ana their role 
ý. them n reducing afferent tune of matenais. 
11 Q2 person to'. snom sett seoaratea ký.: tcgorv of ro unuerstana the operation municipal sweepers ana their linkage 
materials. 'erson. with other actors. 
.3 
11 03 i vpe. quantities ana pnces \. Imes of l'u unaerstana the quanuucs ana so income from this practice. it 
ibtalnea by sweepers. materials. prices in can be related with the type of area and other factors covered in 
:: s kg and other case studies. 
.: veraee auanuties. 
3.11 Q4 i'erson uectaes pnc. s of raw i vpe of person io unoerstana the overall process ano marxet. 
material. 
>. 1 l 05 Inv prooiem in setting inc Description of i'u unaerstana the operation. marKet ana perceivea prootems. 
'r atcnais r^olem. 
3.1 1 QG »erson ueciaes uu. uit\ of raw .. spe of person :u unaerstanu the process. 
matenais. 
3.11 Q7 requencv of seutne inc requenc`v in uavs o unuerstznu the operation. 
senaratea matertsis. .!. iily to monthly 
3.908 'erceivea prootems from Inc Description of o unuerstana the process anu prootems. 
treet n1CKerS rroolems. 
3.11 Q9 No. of years invon'ea in this Numerical 
l'u explore Inc assumption that the People are uoing tuts worK 
work and level satisfaction. cmnoraniv. 
3.11 Q10 Description of area of Description of the fo unuerstana that it there is any attraction for materials 
c ncration. <vc of area 
Imendine upon the tvne of area. 
3.11 QI I i'. rcctveu bunetits tr. 'm 3,: netits 
1'u unucrstanu the perceived benefits anu proolems on some of the 
pilot activities. !f we relate it wan the same question asked from source separation. 
. 'they actors. we can find the nercetved benefits from all actors 
Fu unuerstanu the attitude of swe ocrs toward the official agencies i 11 (ý I LxpccteU suooon ir, m C wiwies of 
otlicial ieencv. lunoorts ilthoueh th,: %' are otlicial emntovees. 
1l Q13 cxpecteu support from C. itettories of le uncerstanu the atutuuc swcevers towaru 
the help from citizens 
unnorls mnd to turther ewlorc the ouestion of intet'ation_ . Itltcns. 
8 
:. il Q14 . ittituae on inc possioiiity of Categonsauon of o understana the attitudes on official inte v govt sectors purchasing raw attitudes. 
r ention. 
materials. 
3.11 Q15 Attitude on participation in Degree of To unaerstana the attitude of sweepers toward the official agencies any official programme agreement from and to further explore the question of integration. 
participate to not 
)articioate. 
3.11 016 Do they use any satety device. : 'esjNo To understand the working conaitions and nsks to health 3.11 Q17 Awareness aoout nazaras .) scnption -to unaerstana the worKing conatuons and risks to heaith From hanaiine waste . 
3-i 1 Q18 . Any other suggestion or ` ist of suggestions To understand comment in overaii theme. 
comment anv ) 
. Analvsis 
Sheet for Primary Data/ Information 
Type of Survey/Investi2ation: Semi Structured Intertviews with Municipal Officials in Sýý1 Planning 
for Case Study I 
Location: Karachi Municipal Corporation 
Size/Quantity of Data: 2 Interviews with the Director and Chief Engineer of SWM Department 
I Parameter ` Parameter I Variables I Purpose of Analysis 
NO. Descrintion 
3. i (11 Opinion aoout existing level . rceivea level of 1u unaerstana the otticial perception of the level otservice. 
ofSWM service in city. service from good 
to noor. 
iý Q2 Future pans of municipal Jrsenptton or Fo unaerstana the official perception ofproolems ana to see 
corporations to improve puns if any. nether official plans address the actual proolems. 
SWfit. 
. 
i. l2 Q3 Perceived areas of imrneuiate Description of To unaerstanu the official decision maxmg for the improvement of 
improvement. perceived solid waste management 
i mnrovement 
3.: 2 Q4 \lunictpat plans for waste : Description of - Po asses the or icial plans ana to see how co they understand and 
minimisation aria recvcline. Hans it any. incorporate the private-informal sector. 
3.12 Q5 Opinion aoout Inc private- t; oinwn anu ru assess that wnether munictpat sector is reaav to recogruse aria 
in ormai practices of ^ercepuon on integrate the private-iruormat recycling. 
recvcitn2. , teETation 
_.: 
2 Q6 idea of heattn exposures and Description of fo turiner assess whether municipal sector nas any level of 
protection for tntormai 7ians understanaing orpnvate in urmal activity. 
recvclcrs. 
;: Q7 Knowteuee of s«eeners ana ever of "o unuerstana wnat is the knowteaee of municipal officers aoout 
ehicle crew involvement in nowiedee actual practices. 
Il1ev might also do not want to admit. 
<eoaratton of rccvclables. 
_ Q8 
vtowteaee anu attttuac aoout ttttuce ana 1', ) unaerstana what is the Knowiea>; e of municipal officers aoout 
«aste separation anti , nowiedee i, tual practices. i'hev mimt also co not want to admit. 
recvcline practices at disposal 
lies. 
Q9 '. ttttuue on 1ntecrauun of Jescriotion of u unaerstana the perception of municipal 
utticers towards 
,, tüciai : gnu i. acrmat sector . ultude ntecratton of ollictai and informal 
sector. 
Q 10 i'crceouon en e amoics of Opinion on Cj unuerstand the perception of municipal officers 
towaras 
ntegration from offner . xampics integration oxotlicial . end informal sector. 
. ountries. 
:. Ql1 
. 
thy other suggestion or List of suggestions i'u unuerstana comment in overall theme. 
A 
Analysis Sheet for Primary Data/Information 
Type of Survey/Investigation: Semi Structured Intemews with Municipal Officials in SWM Operations for Case Study I 
Location: Four Zones of Karachi Municipal Corporation 
Size/Quantity of Data: 4 Interviews With the Zonal Health Officers 
t'aramet. er raramecer Variables Purpose of Analysis 
I No. Descrintion I I 
3.13 QI Descnption of mator Description To start aºscussion ana to unaerstana the roles of vanous oriiciais functions and responsibilities in S WM. 
3.13 Q2 Opinion aoout existing level Perceived level of To unaerstana the onicial perception of the level of service. 
of SW`I service in city. service from good 
.o Door. 
3.13 Q3 Knowieoge aoout venicle Level of To uncerstana wnat ºs the tcnowleage of muntcipai officers about 
crew ano drivers lost time in : knowledge. actual oracttces. They miens also do not want to admit 
_caveneine. . 
3.13 Q4 ? erception of proolems cue to Description of io unaerstana the oniciaº perceouon of proolems cue to informal 
scavenging activities at problems. practices of recycling. 
transter roºnts. 
3. i3 Q5 Perception of orooºems uue to Descnpuon of ;o unaerstana the official perception of proolems cue to informal 
scavenging activities at problems. practices or recycling. 
disposal sites 
3.13 Q6 Perception of problems due to Description of ;o understand whether the other cnain of informal recvclers also 
IWBs, middle dealers and problems (if any). causes problems to the official System- 
main dealers. 
3.13 Q7 
. -agreement on we assumption 
': es/No - -o assess the knowledge aria unaerstanding ot'murucipal officers 
that informal sector reduces descriptive about informal recycling activities. 
the waste volumes. 
3.13 Q8 Municipai efforts aria policy Description of - To asses the official etiorts aria policy aria to see, do they 
, or waste muumtsatton and ^ast efforts if any. understand and incorporate the private-informal sector. 
recycling. 
3.13 Q9 Opinion on the use of Opinion aria To unuerstana that wnat initiatives zonal officers can take for 
informal actors in waste attitude ntegration of informal activities. 
collection and loading. 
3.13 Q10 Opinion on any other use of Opinion and To understana the perception of municipal officers towards 
i. formal activities. tºtude : ^tezratwn of otEicial and informal sector. 
3.13 Q1 1 %Iuniciuai plans for waste D. scnptºon of - :o asses the official plans towaros improvement aria to see now 
nºnºmºsauon aria recycling. Mans tt any. o they unaerstartd and ºncoroorate the private-informal sector. 
3.13 Q 12 Opinion towaras Description of ýv asses the otlicºal atutuae towaras improvement and to see now 
improvement of efficiency of as io they understand and incorporate the private-informal sector. 
: -ones. 
3.13 Q 1-33 Perception on examvºes of Opinion on 'o unaerstana the perception or municipal officers towaras 
: nteeratton from einer examples ntegratºon of official and informal sector. 
countries. 
?. 13 Q14 
. env other suggestion or 
: _; st of suggestions o unaerstana comment in overall theme. 
comment : =nv 
Analysis Sheet for Primary DataiInformation 
Type of Sur"cv, 1nvesm-, ation: Open Ended Discussion with the Representative of Main 
Dealers for Case 
Study I 
Location: Shcrshah. Karachi 
Parameter Parameter Variables Purpose of . \nulvsts 
Nei. 1Ycsc171n11Irn 
313. \ C)1 !u unuerstanu me present co- Jý: sý,: riptton 
Fo unucrstanu the present assoeiauun of main ucaters anu 
operation uiu oercet' cd their attitude to the 
development. flow does their perceptions 
'ronlems and solutions. -: 
late with the mumcinai. \(Os and nublic attitudes. 
10 
Type of Survey/Investigation: Open Ended Discussion with the Representative of OPP. s Loans Programme for Case Study I 
Location: Orangi Pilot Project Office. Karachi. 
Parameter I Parameter Variables I Purpose of Analysts NO. Descnotion j 
, 3B Ql To unaersuna the roans 
programme wnich are provided to 
the intörmai sector, how the 
approach is different t'rom the 
commerciai bank and other 
intörmai loans system. 
i)cscnptuon To unaerstana that what type or developments can intdrTnai 
sector do once given loans on easy terms. This discussion was 
conducted from the point of view of pilot projects. 
Type of Surveyilnvestigation: Open Ended Inten'iew with Mr. Ar ff Hasan. a Local Expert on Private .: -formal Sector for Case Study I 
Location: Arif Hasan's Office. Karachi 
Parameter i Parameter I Variables Purpose of Analvsis I No. 1 Description 
3.1'3C Q1 ro unaetstana various detimuons. Description To unaerstana the terms aria definitions ana his idea on the 
municipal attitudes etc. question of integration. Also based on his experience, the 
official attitudes etc. 
Analysis Sheet for Primary Data/ Information 
Type of Survey/Investigation: Structured Intenmiews with Housewives for Case Study 11 
Location: Yasinabad (a lower middle income area) - Karachi 
Size/Quantity of Data: 215 Housewives 
i Parameter Parameter Variables Purpose of Analysu 
-N 
; O. Descnntion 
:4 Q1 Satisfaction over munictpai L: vei of i measure level of satisfaction on existing aearutness and to assess 
system for solid waste saustäction pcrtörmance of private info mal sector. 
management 
y Q2 Ierson collect aria dispose waste i'vpe of person o unuerstana the exisung arrangement of waste coilecuon from the 
om the house. ! souse. 
.: Q3 . -kdditionai «oncs periormea 
by iesNo 1'u unaerstana we sweepers activity of in-nouse cleaning works aria 
sweepers barges. 
Q4 Jescnotion of %%orKs in audtuon (k pe of % orKS i, o unaerstana the sweepers involvement in otner type of works aria 
o waste collection 'heir comoanson with the informal collection system. 
.: y O5 Payments per monut to :c umencai Co unaerstana now much payment is maue to sweepers for different 
«cencrs. <. rvices related to waste. 
Ob ,' ivmcnis Der montn to the \umericai ii know wwnat are tue payments mace to the uuotmal PICK-up 
muormal DIci -uos couection .:, )Ilection system. also to find total cavments from households on 
,v stem. %% aste disposal. Comparing with the informal recycling some unit 
:, Jsts and other models may he deveioned. 
t1. LscU DICIi-UD couectwn svstem ' csINo u assess attitude of housewives toward street pickers and 
:n oast. ^crccnuons on their usefulness. 
VY ttutacuun over picK-up system Lc%et of i"u measure Level of satisfaction on existing cotlecuon system and to 
'atistaction assess nertormance of Private mtörmai sector. 
O9 ü law Icvel of satisfaction in VS Description of i'o understana the perceived proolems in the svstem 
ww hat are the nroDlems. problems 
yQIU 
. 
lssessment of pick-up systems Yes/No anu l'o measure level of satisfaction on existing collection system ana to 
in making the area clean from Description assess performance of private Inlörmat sector. 
, Iscrs Point of V-Irw 
=. yQI1 opinion auuut rcpucauon of the Icy \"o Fu measure level of satisfaction on existing cotlecuon system and to 
^roeramme. assess nertormance of private Inlormal sector. 
"VI1 Practice to separate re-saicauics Yes/No I'o assess tue extent of practising separation of re-saicabies. 
I tom waste. 
L: t)13 `. \"ho taKes money ot'(aineu from i ne of person : ', i unuerstanu the system of separation lit resaicaotes anu its 
resaleaoles. _. onomics. 3.14 Q 14 Attitude tt asxea to do source YesiNo ana io unaetstana, bases on other parameters, wnat roles housewives senaratuon Descnotion can take in miot t, rotects for inteQraton. 3.14 Q 15 Further comments aha Descriptive N. A 
discussion 
This survey was repeated in the other areas: I) Case Study III (n=201), Control Area ('n=90) and Faisalabad (n=103) 
. \lth more or less similar parameters. Analysis Sheet for Primary Data/Information 
Type of Survey/Investigation: Semi Structured Interviews with Municipal and Private Sweepers for Case Study II 
Location: Federal B. Area Blocks 10 and 11. 
Size/Quantity of Data: 22 Sweepers 
Parameter Parameter Variables Purpose of Analysts N; o. Descnntion 
3.15Q1 Status of sweeper I'vpe of status Fj unaerstana the present composition of sweepers in the area ano 
from private to to reiate it with other economic interests. 
runicinai 
: \o. of years %tiomingg in this umerical Fo explore mat now the introauct on of pick-up system nass 
area. affected the sweepers income and their interest in the area. since 
nick-uo system only started in the year 1988. 
j 3.15 Q3 If mumcwpai. then now many \umencal ro undetstana the official duty oI mutucipal sweepers. 
houses, streets etc. are 
assigned. 
3.: 5 Q4 From now many nouses Numerical To unaerstana whether sweepers are wonting in the same area, 
including ail areas co you have they moved to other areas, income etc. 
collect waste. 
3.1 5 Q5 Charges per month lust to \\umencai i'o unaerstana trie income or sweevers ana cnarges nousenold 
collect waste tom me house -'avs for waste collection service. 
3. i5 Q6 Charges per montn for other Numerical -, u know the cnarges tor other services. 
. ervtces etc. 
.. i5 Q7 Practice of seoarattng icsiNo o unoerstana why and when sweepets separate certain 
resaleables from waste -csaleables. 
.. 1 QS Person to venom setts Type of person To unuerstana the process ana problems. 
ý, oarated matenais. 
Q9 , iso ao certain oat time i'o unuerstana the sweepers reaction ºt they are not assugtea 
ýorKs. ". scnotºon 'ucratºve area. 
1- Q 10 . -uiv other suegesuon or 
-., t or sue gestºons io unaerstana comment in overail theme. 
: omment ý t' n,,, ) 
ý:: s survey was repeated 2 ',, ", coiner areas: i) (J se J1uav i ; n=IU), L, ýnUol Area in=_i) and taisalabaa (n=!. S) 
pith more or iess similar carameiers. 
Analvsis Sheet for Primary Data/ information 
Ti jie of Sun"evilnvesti,! ation: Semi Structured Intcn-iews with the Programme Organiser for Case Study 
11 
Lucation: Federal B. Area Blocks 10 and 11. 
SizciQuantity of Data: I Intcmciv 
Parameter Parameter Variables Purpose ul 1\naivsu 
N; o I)cscnnaon 
ii5.1 Q1 )cscrinuon tit the inception Description i'o unaerstana the inception anti ucvetopment of 
the programme. 
ind development of the 
"'ro eramme. 
:. 1 `. \ l1: 'ýttttuae of restacnts ouring i). scription fo unucrstanu the community response as percavea 
by Inc 
the initial phases of the programme organiser. 
-roeramme. 
ý. i J. \ l13 . , iý: present oreanisauun. Wscriptton anu 
ro unuerstana the programme aria its income ana expenattures. 
income and e\renuttures. some cost ticures. 
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3.15A Q4 Linkages wan the oliciai Descnption To unaerstana the integranowacceptance of the programme from system of street sweepings in official actors in the area. 
I 
the area. 
3.15A Q5 upinton aoout taliure oI Description To unaerstana why the system in F. B. Area is operating and why similar programmes in other similar efforts have tailed 
areas. 
unier parameters on 
programme operating details. 
interaction witih the municipal 
staff, problems aue to 
informal rec%cnne etc. 
Uescnpuon 1o fully unaerstana the programme. 
: reis survey was repeatea is the other areas: i. e. Case S tuäv i with more or less similar parameters. 
Analysis Sheet for Primary Data/Information 
Type of Survey/Investigation: Semi Structured Intersviews with the Pick-ups Drivers. Pickers on Pick-ups 
and Sweepers for Case Study II 
Location: Federal B. Area Blocks 10 and 11. 
SizeiQuantity of Data: 8 Interviews (2 drivers. 2 sweepers and 4 pickers) 
rarunracr r.,,: aICLCI- ý ananies t'urpose of Analysts 
No. Description 
3.15E Q1 Description trat wnen and Description To understana the operation of the private-informal system and 
how acauirea the iob. \t orkine of different actors. 
i SB 02 Jausraction over the ion. Descnotion To understana the working conauton and sausiaction or workers. 
3.15B Q3 Working conatuons and Description To understand the proolems in the programme. 
r, roblems. 
". 1: B Q4 cPelauonsnto Nvitn the Description To understana the integration/acceptance of the programme from 
municipal sweepers in the otliciai actors in the area. 
area. 
ß. 15B Q5 \lutuai unaerstanatng in the J. tscriptton To understand the attitudes and development aue to programme. 
team. 
?.! B Q6 Perceivea benetits trom Description To explore the scope of intervenuons. 
various oiiot activities. 
_. 1 
B Q7 Other comments ana 
.,.,.,. v....,..... 
J,: scriptton ro see the comments and suggestion in the context of overall 
. 
iicrncc. nn 
Analysis Sheet for Primary Data/ Information 
Type of Sun"ev, Investi2ation: Semi Structured Interviews Municipal Supervision Staff and Zonal 
Officers for Case Study II 
Location: Federal B. Area Blocks 10 and 11. 
Size/Quantity of Data: 'Inter ietiýs 
Parameter Parameter Variables Purpose of Analysis 
l)cscnntton 
=c Q1 Official uuues . utu .. scnpttun 
i'u unaerstana the utticiai system in the area ana its reiationsnip 
r: snonstutlittes in the area. «ith the nriate-informal system. 
1: C Q2 Deputation of municipal i)escription J 'o test the proposition tnat wnethcr the informal-pnvate system 
«veeners in the area. 'tas atl*Ccted the informal system 
by sweepers. 
IfC Q3 lttttuac on nuuse to house Description i'u understanu the relationship between the private informal 
collection system in the F. B. system and the official system. 
\rca. 
1 `L Q4 Perceives constraints to the 1)cscnption Fu further unuerstanu the municipal attitudes ans 
perceptions on 
replication of cIcn-up the in urmal system. 
^roerammes. 
Descri tion i'u see inc comments anu suggestion 
in the context of overall 
i. ; l: Q5 Other comments tnu p 
-ueeestions 
iucussion. 
13 
Analysis Sheet for Primary Data/Information 
Type of Survey/Investigation: Quantities of Different Materials Purchased from Households by Itinerant Waste Buyers for Case Studv II 
Location: F. B. Area Blocks 10 and 11 
Size/Quantity of Data: Details of Materials Sold by 87 Houses. 
Parameter Parameter Variables Purpose of Analysis No. Descnotion 
3.15D Q1 Quantities ana compositions of , Veights of each To unaerstand the role of IWBs in reducing waste quantities tit different materials purchased bv material in KGs. F. B. Area blocks 10 and 11, income to the IWBs, income to IWBs from households. (Numerical) the households, composition of separated materials, and 
derivation of unit figures tör this activity. May also be used to 
see vanations in different case studies and control areas to 
relate it with causal explanations if any. 
3A 5D SD Q2 i unliv size of the nousehold Numericat iu unaerstana the role of IWBs in reducing waste quanuues. 
selling waste. income to the I\V'Bs. income to the housenolds and derivation 
, )t unit ti eures tor this activity. 
3.16D Q3 Number or aavs aver which \umencai To unaerstana the role of IWBs in reducing waste quanuues. 
material was sold. income to the IWBs. income to the households and derivation 
of unit ti eures for this activity. 
This survey was repeatea in all other case stuav areas 
Analysis Sheet for Primary Data/information 
Type of Survey: Cordon Survey to Count Number of Pickers, Itinerant Waste Buyers and Sweepers 
Entering and Leaving Area for Case Study II 
Location: F. B. Area Blocks 10 and 11 
SizeiQuantity of Data: 3 days. 
Parameter Parameter Variables 
No. Description 
Purpose of Analysis 
3.6 (11 :o note Gown inc numoer of Number with to unuerstanu the roie of IWBs in reducing waste quanuues 
sweepers. ptcicers anu itinerant times otthe äaß" in F. B. Area blocks 10 and 11. income to the IWBs. income 
waste buyers entenne and to the households. composition of separated materials, and 
leaving the area. derivation of unit ti eures for this activity. , May also be used 
to see variations in uitferent case studies and control areas to 
. late it with causal explanations if anv. May be used to 
compare inc impact of interventions on the intörmal 
: ýtivittes. 
:: S survey %, as rcpea[ee ;:, '::; otner case Stuav areas. 
knaiv-sis sheet for Primary Data/ Information 
Type of Survey/invcsti1ation: Quantities and Composition of Different Matenals Sorted and Sold by 
Pick-up Crew for Case Stutiv if 
Location: F. B. Area Blocks 10 and 11 
SizciQuantity of Data: Dctails of Sorted Materials for 50 days 
Parameter Parameter Variables Purpose of Anatvsu 
\n. Description 
3.1Q1 Quantities a nu composition of WeR is ui cacn ro unuerstanu the rote of pica-up crew in reauctn2 
waste 
Jittcrent resaieaote materials material in KGs. quantities 
i. B. Area blocks IU and 11. income to the IWBs. 
' parated b%' PICK-uv crew dail .k 
Numerical income to the households. composition of separated 
matenais. and derivation of unit figures for this acuvtty. 
Mav also be used to see vanations in different case studies 
and control areas to relate it with causal explanations tt"anv. 
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3.18 Q2 Detaiis of the area. N umoer or houses. To unaerstana the roie of pIcK-up crew in reducing waste 
shops etc. quantities, income to the IWBs. income to the households 
and denvation of unit figures for this activity. 
Analysis Sheet for Primary Data/Information 
Type of Survey/Investigation: Monitoring of Transfer Points for Case Study II 
Location: F. B. Area Blocks 10 and 11 
Size/Quantity of Data: -1 Transfer Points for 2 Davs. 
Parameter Parameter Variables Purpose of Analysis 
No. Descriation 
3.19 Ql Description of the activity Descnpuon To unaerstana the type of activities pertonnca by different 
pertörmea at the transier points. actors at transfer points. The problems caused by those 
: ctnvlnes. 
Q2 Person aotne tnat acuv uv <<p, of person To unuetstana the activities ov dlrterent people at transfer 
points etc. 
3.: 9 Q3 Result of mat acuvity Descrtotion ana Co unaerstana different type of activities ana the impact of 
: ateeorisation those activities. 
is survey was repeatea : iý aii otner areas 
Analysis Sheet for Primary Data/Information 
Type of Sunvey/Investigation: Cleanliness Assessment of Area for Case Studv II 
Location: F. B. Area Blocks 10 and 11 
SizeiQuantity of Data: 2 Days. 
Parameter Parameter Variables Purpose of Analysis 
No. Descnotion 
3i 9A Cl i The type of waste pile in the F pe of waste pue io assess ttte perrormance of different programmes as 
area. indicators 
3 19A Q2 Numoer aria iocation of piles. Numerical To assess the performance of different programmes as 
Indicators 
_ __ 
This Survey «was repeacea :n au Ouler areas. 
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Annex 3.18 
Case Study I: The Informal Sector Recycling 
Key Findings: The case study will discuss the organisation and structures of the private 
informal recycling activities. The role of each acnvity, the attitudes oj' the actors involved 
and the constraints to the integration. The data and information available may conclude that 
although the present role of private intormai activities ;s extensive. the sustainable 
integration is not nossiäie without the structural changes and changes in attitudes and 
priorities, which are more societal phenomenon. 
The role, attitudes and perceptions of the households: 
1. The practice of separating and selling re-saleables is a regular activity common in 
all the income groups area. 
A common variable asKed in all the areas: the 3 case study areas. 1 area in Faisalabad and 
1 lower middle income area in Karachi. A total of 709 respondents were asked this question. 
2. Households separate and sell components from waste to earn an extra income. 
From 100 structurea interviews with the housewives. through their practice of selling the re- 
saleables. knowledge acout materials once sold and perceived advantages, each asked as a 
separate question. 
3. The separation practices by the households and the quantity of the materials given 
is independent of the income group. 
Through quantitative cata obtained from the itinerant waste buyers consisting of 400 
households in different income groups. 
4. Households perceive that the waste pickers are helpful and can be utilised for the 
improvement of the solid waste collection in the area. 
From 100 structured interviews with the house wives, through their perception of the street 
pickers activity. The variables measured are their observation, perceived usefulness, 
perceived reduction in waste quantities and further the proposed help for pickers, each 
asked as a separate question. 
1 
5. Most of the households are willing to do further source separation of waste. 
A common variable asked in all the areas: the 3 case study areas, 1 area in Faisalabad and 
1 lower middle income area in Karachi. A total of 709 respondents were asked this question. 
The municipal officers attitude: 
1. Municipal plans for the improvement of SWM include the integration with the waste 
pickers and itinerant waste buyers. 
Through the variables future plans, plans for recycling, attitude and knowledge of informal 
separation and recycling and perception on the examples of integration from the other 
countries. 
2. Municipal officers perceive the informal activities of waste pickers as beneficial to 
the waste management. 
Through 6 interviews from Karachi, measured on the variables, any idea of quantities, 
attitude on integration and attitude on the examples of integration from other countries. More 
interviews done from the 10 Indian officials who came to WEDC for training. 
The attitudes and perceptions of the informal actors: 
1. The itinerant waste buyers, middle dealers. main dealers and the recycling industry 
do not appreciate any official involvement in their business. 
Through a total of 27 interviews with the middle dealers, main dealers and recycling industry. 
Measured through attitude on proposed intervention through any official agency. 
2. The attitude towards official agencies is more encouraging in the partly-formal or 
registered activities as compared to the totally informal activities. 
i hrouah a total of 27 interviews by cross-comparing the results. 
3. The waste pickers do not expect and can not perceive any official support 
in their 
work. 
The role of itinerant waste buyers in reducing quantities 
1. In the absence of the itinerant waste buyers system of waste purchase and 
trade 
the quantities of domestic waste appearing as the waste may increase 
to 10 to 15%. 
Through quantitative data obtained from the itinerant waste buyers consisting 
of 400 
households in different income groups. 
2 
PAGE 
NUMBERING 
AS ORIGINAL 
5. The operation of itinerant waste buyers and waste pickers do not depend on any 
official agency. 
Through a total of 4 interviews with IWBs, 2 street pickers and 3 group leaders in Karachi 
and Faisalabad. Measured through three variables, i. e. whether or not interact with any 
official agency interact with them. 
6. The operation of middle dealers, main dealers and recycling industries depends 
upon some official agency. 
Through a total of 27 interviews with the middle dealers, main dealers and recycling industry. 
Measured through variables type of interacting official agencies, opinion about them and 
attitude on proposea intervention through them 
7. The main dealers capture a major proportion of profit as the value of separated 
waste materials increase from source to the recycling industry. 
Through comparing prices at different stages, and an economic analysis in terms of direct 
input to that material as processing, land, power etc. and in-direct input as loans to the 
buyers, risk involved, bribes and pay-off etc. 
14. The relationship between the itinerant waste buyers and middle dealers is 
exploitative in nature. 
Through 4 interviews with the IWBs and 8 interviews with the middle dealers. Measured 
through the variables of selling it to the same person or different, assessing the type of 
support and attitude on alternative channels of trade. 
20. The nature of relationship between the waste pickers and sweepers is competitive. 
Through interviews with 50 sweepers, the problems from the street pickers to sweepers, 
interviews with the street pickers and the nature of operation. 
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Other Constraints and Opportunities to the Integration: 
1. Street pickers are a major nuisance to the municipal waste management operation. 
Partly through the transfer point monitoring, where all the activities were observed. 
Supplemented through the interviews and discussions with the municipal officers. 
2. Waste pickers and sweepers can be given the responsibility of managing the 
transfer points. 
More data is required from the existing situation. Some data is available from the interviews 
with the two pickers. 
3. Municipal officers perceive that the present system of SWM in Karachi is adequate. 
Through 6 interviews with all the senior officials of SWM operation and planning in the 
Karachi Municipal Corporation. 
4. The waste pickers and itinerant waste buyers could sell the collected materials 
directly to the large recycling industry. 
Through interviews with the waste pickers, itinerant buyers and managers of the large and 
medium size recycling industry. 
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Case Study II: The Informal System of House to House Waste Collection 
(Suzuki). 
Kev Findings: The system has been studied as a possible mode or integration Jor the private 
informal and official systems. The informal house to house collection system through Suzukzs 
has contributed signrticant[v in solving the orobiem of municroal waste collection at the cost 
much less than what municipal corporation spend. The srudv OT, organisation of Suzuki 
programme reveals that the reiationshiD between the programme organiser (ex-area 
councillor) and the Suzuki collection crew is similar to the relationship between IT Bs and 
middle dealers, where dealer behaves as a patron. The public satisfaction is higher and 
area is cleaner as compared to the other similar areas in Karachi. The household sevaranon 
practices of waste persist as usual, where as the pickers practices are effected. The 
programme has signincantly ett^ected the practices of inibrmal house to house collection 
through municipal sweepers, as a result there is a huge resistance from them. The results 
clearly signifies that such system are more etlic, ent, closer to the users, cost efecttve and 
involve intbrmal activities. Such mode of privansation if introduced are far more better than 
the mechanised contractors sYstem. In the concluding section policy options to promote 
inrormai sector Tor solid waste collection may oe prepared. 
The role, attitudes and perceptions of the households: 
1. The present satisfaction over cleanliness in the Suzuki area as perceived by the 
housewives is higher as compared to area where only official system is operating. 
Through interviews with the housewives, measurea by variaole on the level of satisfaction in 
215 cases, compared with 90 interviews in the control area measured on the same vanable. 
2. The household who are using Suzuki collection are completely satisfied with its 
service and believe that it may be replicated in the other areas of the city. 
Through 215 interviews with the households, measured on the variables present satisfaction 
on the Suzuki system. problems with the system and attitude on the replicability of 
the 
system. 
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3. Residents perceive a number of operational problems in the Suzuki collection 
system. 
Through 215 interviews from the households using or used Suzuki collection system. List of 
perceived problems. 
The Role of Suzuki Collection System: r 
1. Suzuki system contributed in the overall cleanliness of the area. 
Through public perceptions, the independent area cleanliness surveys by author and 
comparison with the control areas. 
3. The present system of Suzukis is serving more than 75% of the houses in the area. 
Through interviews with the housewives, measured on the variable who collect and dispose 
of waste from 215 cases. 
4. The Suzuki system of waste collection is cost effective as compared to what people 
usually pay for waste collection and disposal. 
By comparing the statistics of amount of money, what people are paying to the Suzuki 
system as compared to the people paying to the sweepers system. 
5. Suzuki collection system is totally informal in management and operation. 
Through interviews with the programme organiser and the collection crew working on the 
Suzuki. 
6. Suzuki system is a profit making enterprise. 
Sy comparing cost and applying financial analysis as IRR etc. 
7. Suzuki system if modified can be more efficient and cost effective as compared to 
the municipal system. 
By comparing municipal cost and Suzuki cost of collection. 
The municipal officers attitude: 
1. The municipal official perceive that Suzuki system is an appropriate system which 
can be duplicated to other areas. 
Through interviews with the health officer and organiser of the Suzuki system. 
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Relationships, Inter and Intra Dependencies 
1. Municipal sweepers are not attending the area for street sweeping because of 
introduction of Suzuki programme. 
Assessed through interviews with the sweepers and suzuki collection crew. Also from secret 
monitoring of sweepers entering the area. 
2. The relationship between the municipal sweepers operating in the area and the 
Suzuki system is competitive in nature. 
Through interviews with the sweepers operating in the area. discussion with them and 
reduction in the total number of houses from where they have been collecting waste before 
Suzuki system was introduced. Also comparing the rates of services charge by sweepers with 
the charges in other areas. 
3. The activities of waste pickers operating in the area are effected by the Suzuki 
system. 
Through monitoring of waste dumps, pickers entering and leaving the area (through cordon 
survey) and short interviews with the pickers visiting remaining transfer points. Also 
comparing the number of transfer points as compared to the control and other areas. Also 
discussing the new role of pickers as they now move with the Suzuki. 
4. The separation practices at the household level and the separated quantities are 
un-affected by the Suzuki collection system. 
By comparing the interviews data with the control area and the separated quantities obtained 
from IWBs. 
5. The Suzuki programme depends upon its organiser and the workers need a 
protection. 
Through results from aiscussion with the workers. on the variable are they willing to run the 
programme themselves. 
6. The Suzuki programme depends upon municipal corporation for waste collection 
from the single transfer point. 
Only through discussion and observation. 
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Case III: The KAWWS Programme of Waste Collection and Street 
Sweeping. 
Key Findings: The KAWWS model of integration is another popular option nowadays. The 
programme although with sincere efforts of the programme organiser on one hand, could not 
gain a popularity among the residents who like to have solid waste collection as a service. 
like they get water, electricity etc., willing to pay for it and are not interested in giving 
_further 
time and of ort 
_for 
it. Thus useful findings from user's perceptions (attitude) were 
obtained through this studv. On the other hand the programme has not effected the itinerant 
waste buyers and pickers activity, but due to placement of containers eÜected the activity of 
sweepers collection system. Such systems if modified can be replicated in other similar areas 
ojf city. At the conclusion, based on the results, a modified model of such a system of 
integration would be presented. 
The role. attitudes and perceptions of the households: 
1. The present satisfaction over cleanliness in the KAWWS area as perceived by the 
housewives is higher as compared to area where only official system is operating (R). 
Through interviews with the housewives, measured by variable on the level of satisfaction in 
200 cases, compared with 90 interviews in the control area measured on the same variable. 
2. The KAWWS programme is popular among housewives and most of them take part 
in the programme. 
Through interviews with the housewives, measured on the variable, know about the 
programme, involved in the programme, seen programme suitable for other areas. 
3. Residents perceive a number of operational problems in the KAWWS collection 
system. 
Througn 200 interviews from the households using or used KAWWS collection system. 
List 
of perceived problems. 
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4. The household who are using KAWWS collection system are completely satisfied 
with its service and believe that it may be replicated in the other areas of the city. 
Through 200 interviews with the households, measured on the variables present satisfaction 
on the KAWWS system, problems with the system and attitude on the replicability of the 
system. 
5. The residents would like the solid waste collection service only as users and do not 
want to contribute efforts and time. 
Through the comments and suggestions variable in the household questionnaire, Also 
through interview with the KAWWS programme organiser. 
The Role of KAWWS Collection System: 
1. KAWWS system contributed in the overall cleanliness of the area. 
Through public perceptions, the independent area cleanliness surveys by author and 
comparison with the control areas. 
2. The KAWWS system of waste collection is cost effective as compared to what 
people usually pay for waste collection and disposal. 
By comparing the statistics of amount of money, what people are paying to the KAWWS 
system as compared to the people paying to the sweepers system. 
3. KAWWS collection system is totally informal in management and operation. 
Through interviews with the programme organiser and an understanding of the system. 
4. Municipal sweepers are not attending the area for street sweeping because of 
introduction of bins through KAWWS programme. 
yssessea through interviews with the sweepers. 
5. The activities of waste pickers operating in the area are effected 
by the KAWWS 
system. 
Through monitoring of waste dumps, pickers entering and leaving the area 
(through cordon 
survey) and short interviews with the pickers visiting remaining transfer points. 
Also 
comparing the number of transfer points as compared to the control and other areas. 
6. The separation practices at the household level and 
the separated quantities are 
un-affected by the KAWWS collection system. 
By companng the interviews data with the control area and the separated 
quantities obtained 
from IWBs. 
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:. gem is a non-profit making system and need further resources for its 
=st and applying financial analysis as IRR etc. 
: gal officers attitude 
, _i official perceive that KAWWS system is an appropriate system which 
cad to other areas. 
vs with the health officer and organiser of the KAWWS system. 
__: )s. 
Inter and Intra Dependencies 
! programme depends upon its organiser NGO. 
nom discussion with the workers, on the variable are they willing to run the 
--selves. 
2 )rogramme depends upon municipal corporation for waste collection 
: -:. - transfer points. 
--ussion and observation. 
= aints and opportunities for integration 
:i policy in theory and practice, accepts and supports programme like 
",, sis of the present policy of municipai corporation for integration. 
-m if modified can be more efficient and cost effective as compared to 
-rstem. 
_-; icioai cost and KAWWS cost of collection. 
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Case IV: The Sweepers System of House to House Collection. 
Key Findings: The informal role of municipal sweepers has been studied first time in this 
study. Most of the residents in the developed areas depend upon this service to get rid of 
their waste. The sweepers are the poorest section of the population and supplement their i 
income through this practice. Although the system in itself is not very efficient and 
accountable to the residents. The constraints to 
-further 
development of this sector are also 
studied. A modified model for the waste collection through sweepers may be presented based 
on the findings of'the case study. Similar interventions in Surabaya and Madras have been 
studied. 
The role, attitudes and perceptions of the households: 
1. Residents using sweepers collection service are satisfied with it. 
Through interviews with the housenotds on the existing level of satisfaction with the sweepers 
system and reasons if not satisfied. 
2. Once the streets are paved and there are no vacant places (developed areas), 
residents need someone to collect and dispose of their waste. 
Comparing the interviews conducted in different income groups and areas, on the variable 
wno collects and dispose of waste. 
The role of sweepers in collecting waste 
1. Most of the residents in the developed areas depend upon sweepers collection 
system. 
Through interviews with the residents and with the sweepers. On the variables who collects 
and dispose of the waste and from sweepers on the variable from how many 
houses do they 
collect and dispose of waste'. 
2. The sweepers perform the household waste collection work after the 
duty hours. 
Through household interviews in the control area, on the variable at what time the sweeper 
come and collect waste. 
3. Sweepers are also involved in the waste separation practices. 
Through interviews with the municipal sweepers in various areas. 
12 
4. Charges for sweepers service depend upon the additional services provided by the 
sweepers. 
Through household interviews in various areas and measured on the variable charges and 
additional works. 
5. The rates of waste collection service varies from one income group area to other. 
Based on the household interviews, on the variable what they pay for the service and cross 
comparison with the income group or plot size. 
6. The area where sweepers system (official system) is operating is cleaner as 
compared to the area where KAWWS or Suzuki systems area operating. 
Through environmental cleanliness survey in the three areas. 
Relationships and dependencies 
1. Sweepers transact the rights to collect waste from the houses among each other. 
Based on the interviews from sweepers and information on the terms of transactions, 
obtained from 50 sweepers in different areas. 
2. The sweepers collection system depend upon the area municipal supervisor. 
Through understanding the process. 
Other constraints and problems 
1. Sweepers also move away from their official duty area to other areas to collect 
waste from the houses. 
From sweepers interviews and a comparison between the duty area and the area, where the 
houses are located from where they collect waste. 
2. The sweepers if not collecting waste from the houses depend upon other part time 
jobs. 
From interviews with the sweepers on the variable collecting waste from the houses and 
doing other part time job. 
3. The existing sweepers collection system is the major constraint to any intervention 
upto the collection stage. 
Through the understanding of the process. 
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Opportunities to integration 
1. The existing informal collection system through sweepers may be organised to an 
organised and efficient system of waste collection. 
Through recommending on the findings. 
Common sets of variables in the four case studies 
Recycling 
The roie, attitudes and 
perceptions of the househoids: 
Suzuki 
ne role. attitudes and 
perceptions of the households: 
KAWWS Sweepers 
The role. attitudes and The role. attitudes and 
perceptions of the households: perceptions of the households: 
The municipal officers a: municipal otticers The municipai )ricers 
attitude: attitude: attitude: 
The attitudes and perceptions Inne attitudes ana perceptions 
of the informal actors: of the informal actors: 
The role of itinerant waste he role of Suzuxi collection The role of KAWWS The role of sweepers in 
buyers in reducing quantities System: collection System: collecting waste 
1 he role of waste pickers in 
reducing quantities: 
The role of sweepers in 
reducing quantities: 
2zlauonsntps, inter ana infra i<ziauonsnips. inter and infra iZelationsnips, inter ana infra Relattonsntps and 
dependencies in the int'ormat D,: oenaencies Dependencies dependencies 
sector: 
Other Constraints ana Uooortunities to integration Other : onstraints a nu Opportunities to integration 
Opportunities to the opportunities for integration 
Integration: 
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Annex 4.1 
Detailed note on the Chi-Square test 
The Chi-Square test is used to check whether the two variables are independent of each other or 
not. Chi-square test is generally recommended for categorical data, where frequencies are measured 
instead of numbers. The procedure test the fit or match between the theoretically expected and 
observed frequencies and it is often referred to as a goodness of fit test. The test basically check 
whether the observed frequencies that occur in each category differ significantly from the 
frequencies you would have expected under the null hypothesis. 
The value is an statistics calculated by summing over all cells the squared residuals divided by the 
expected frequencies: 
X? = L>; 7, ij (0;; - E;; )2 / Eij 
Where 0 and E are observed and expected frequencies respectively. 
The calculated chi-square is compared to the critical points of the theoretical chi-square 
distribution to produce an estimate of how likely (or unlikely) this calculated value is if the two 
variables are in fact independent. If the two variables are independent, the probability that a 
random sample wouid result in a chi-square value of at least that magnitude is very low. This 
probability is known as observed level of significance. If the probability is small enough (usually 
less than 0.05 or 0.01), the hypothesis that the two variables are independent (null hypothesis) is 
rejected. 
The value of chi-square depends on the number of rows and columns in the table being examined. 
The degree of freedom can be viewed as the number of cells of a table that can be arbitrarily filled 
when the row and column totals (marginal) are fixed. Thus for a table containing "r" number of 
rows and "c" number of columns. rxc table. the degree of freedom are (r - 1) x (c - 0. 
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Collection Routes Taken by Two Suzukis 
ob. 
hý 
L4ý 
I! asc. ý 
C? ctjc 
xi ýi ýý 
ý( 
. TI1W1 
lui:: ýý liýýý"N %S 
1j f 
- 
rY 1' "1 
w1 
:3j( tit rý t rrýýrýrrtlýý"ý .ý 
ýI» 
öIIIr 
1IIII! r 
y': ni 
Mvsý 
: ýýii+ 
ýý 
ýý 
Z 
ý. _ 
ýý+*AA 
Kev 
route by vehicle I 
route by vehicle II 
r- 
"y 
iA; 
ýiºý 
`J 
ý 
ýý t; 
,. ý 
1 
6 
ksý gl'ý z, I t41 31 ?"j ºc 
I. *o ad 
1164 UA ý1 
w 
IW 
u1 LDI W1 1i+ Pilo 
RI Iý i zu fW '91 
ý1 riý ýw ýý IýI s1 
N111 5u s7 IF 
- 11 8 
III _'II"a I, 
tý1 
"U Q9 1 
1 
ýf 11 
1 
77r ;, II 
t4 
11 ti " 
± ýiý-ý III lid ) 
POLICE STAT 
w" ý. a Si"ilaý"L 
31 1 91 II 
ý1 ýýiriýIIW 
M_ 7IIIt 
nEE". 
ffWi' 
. +ý1I "ý 1IIIiýI 
1ý 'd 
.. ý-irl 
--ý I1 wl 1IiIiI(ý1n" 
ýuýNl ý1 Iyr. 
l 
w 
rfµl sr " 
'" I's 
(1) 
North 
BI 
I 
Mill. 
F1H! 
L 1iMlaYJ 
ý1 
11 
I *I h1I7 YI II9 
Iý 1"ýI, IiI.. I11I1IIIý,. ý" 
... w. ý w ,iIIIIý, II 1911 ý1 MI ulI '8 
1ý 6I 
r ". 
ýIiIIu 
, ý1 I CI 
7 I. 1 .IC? 
ýý I ICI I i. l "I 
1Iw. ýA1 /ý r., e_I1 ýý 11 
Annex 5.2 
Quantities and Prices of Separated Material from the two Suzukis 
Data from the first Suzuki 
S. No Category I K_ 
-- 
Paper. Cardboard. Glass etc. 
Category Q Ka 
Plastic, Metals etc 
Total I and II 
Ka 
Population 
Covered 
kgJcaP/dav Income (Rs) 
1 80 20 100 3500 0.029 200 
100 15 115 3500 0.033 200 
3 100 18 118 3500 0.034 215 
4 60 9 69 2800 0.025 120 
100 12 112 3500 0.032 185 
40 4 44 1750 0.025 70 
113 19 132 3500 0.038 236.25 
8 100 13 113 3500 0.032 190 
9 150 23 173 3500 0.049 302.5 
10 80 ?5 105 3500 0.030 225 
11 90 13 103 3500 0.029 177.5 
12 120 23 143 3500 0.041 265 
13 50 7 57 3500 0.016 97.5 
14 80 20 100 3500 0.029 200 
I5 '. )0 14 104 . 
1500 0.030 182.5 
16 1-10 90 -110 3 500 
0.060 600 
17 100 80 180 3500 0.051 525 
l3 120 21 141 3500 0.040 255 
19 o l5 105 3 50() 0.030 187.5 
.U 120 l7 1 ý7 3500 0.039 235 
1 r) 16 106 , 500 0.030 192.5 
1: i 00 18 118 i 50O 0.034 215 
, - !O 22 1o2 ; UU 0.046 285 
100 42 A. 3500 0.069 -460 
131 O 26 156 3500 0,045 292.5 
16 l 03 29 192 3500 i). 055 
348.75 
.' 60 12 - 
3500 0.021 135 
80 19 99 3 500 0.028 195 
119 17 1 ,6 3500 uu. 039 233.75 
80 1 500 0.026 
160 
Cutal X065 oll 1? 4.5 ;; avg. (1036 
239.542 
0, 82.04O 17.960 
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Key 
fresh waste pile 
" construction waste cue 
waste 
B KAWWS communal bin 
Location of Waste Piles in the KAWWS Area 
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Annexe 7.1 
A SIMPLE CONTRACT FOR COMMUNITY BASED 
ORGANISATIONS (CBOs) TO ESTABLISH PRIMARY 
COLLECTION OF SOLID WASTE PROJECTS IN THEIR AREAS. 
Community Based Organisations (CBOs) Responsibility 
a) An organisation may be at lane level or a larger scale Community Based Organisation 
(CBO). The organisation will represent the community. 
b) The CBO shall be responsible for the overall management of the primary collection 
programme. Which will consist of hiring a sanitary worker, assure regular and timely 
payments to the sanitary worker and monitoring performance of the sanitary worker. 
c) A sanitary worker may be a municipal sweeper or a self employed private sweeper. 
d) The CBO shall provide appropriate cans. tools and equipment to the sanitary worker. 
e) In case of disputes the CBO and the sanitary worker could request for a meeting of the 
advisory committee which will consist of the sanitary inspector and a member from the 
CBO. 
tt In case of more than 5 complaints from the households in a month. the CBO shall call 
the meeting of the proposed advisory committee. which could make the decision about the 
replacement of the sweeper. 
`7) In case the sanitary worker faces any problem in disposing, of waste at the transfer 
point, the CBO will seek advise from the area sanitary inspector or KNIC to solve the 
problem. 
Sanitary Workers Responsibilities: 
a) The sanitary worker will collect solid waste (only household waste excluding cow dung) 
from the individual houses at least 6 days a week. 
b) The sanitary worker will clean the drains twice a week and remove the solids away from 
the drain. 
c) The sanitary worker will not dispose of waste in the area or in the close vicinity. He will 
carry the waste to the nearest KIMIC transfer point. 
d) The sanitary worker will not burn any waste in the area or away from the area. 
Households Responsibilities: 
a) Each household will pay a monthly fees of Rs .............. to the sanitary worker (or 
CBO 
as mutually agreed) on or before the 5th of every month. 
b) Collection of extra quantities of waste (more than one bin per house) shall be 
additionally charged by the sanitary worker as mutually agreed between the sanitary 
worker and the households. Simiiariy additional quantities of cow dung shall be removed 
on the additional charges made to the sweeper. 
c) If the households are not satisfied with the performance of sanitary worker they should 
report the matter to the CBO as per attached form. 
d) Households will keep a waste bin inside the house. The bin shall be handed over to the 
sanitary worker upon his arrival. Households will not dispose of any waste on the street 
once the sanitary worker has collected waste from the house. 
